AECRU Contract Number N68711-00-D-0005
Delivery Order 0007

FINAL

FEASIBILITY STUDY FOR
INSTALLATION RESTORATION PROGRAM
SITES 2, 4, 8, AND 9

NAVAL BASE VENTURA COUNTY

POINT MUGU, CALIFORNIA

May 2004

Prepared for

DEPARIMENT OF THE NAVY

Michael J. Gonzales, Remedial Project Manager
Southwest Division

Naval Facilities Engineering Command

San Diego, California

Prepared by

IETRA TECH EM INC

1230 Columbia Street, Suite 1000
San Diego, California 92101
(619) 525-7188

and

TETRA TIECH EM INC.

7 West 6™ Avenue, Suite 612
Helena, Montana 59601
(406)-442-5588

=/

Stephen Fishery P E.

ot 1

Katy Notris, Project Manager

DS.A007.10601






AFCRU Contiact Number N68711-00-D-0005
Delivery Order 0007

FEASIBILITY STUDY
IRP SITES 2, 4, 8,and 9
NAVAL BASE VENTURA COUNTY
POINT MUGU, CALIFORNIA

May 2004

DS A007.10601

Professional Engineer Approval Page

The information contained in this report has received appropriate
technical review and approval The conclusions and
recommendations presented represent professional judgments and
are based upon the findings from the investigations identified in
the report and the interpretation of such data based on our
experience and background. This acknowledgment is made in lieu
of all warranties, either express or implied

N OF CAU& =

Feasibility Study for IRP Sites 2, 4, 8, and 9 DS A00G7.10601






CONTENTS
PROFESSIONAL ENGINEER APPROVAL PAGE . . ..o it 1

11 PURPOSE ... S PRUOSURTRURIT (o |
12 ADMINISTRATIVE HISTORY e e e 122
13 ORGANIZATION . oo o e e e o oot vt o e e o e o 12D

2.0 SITE CHARACTERIZATION .0 it i v i+ i e 21

21 LOCATION AND HISTORY oo e it o et e a0 21
2.2 REGIONAL AREA AND SETTING. oo o vt e e e e e i 22
221 CHMAC o s s ot s e e 242
222 Topography ... .. oo i i e i et L 22
223 GOLOZY o e vt o i i s i e 2
224 HydrogeolOZy ... e i i 223
225 Suwrounding Land Use and Populations ... v, 2-14
2.2.6  Ecological CharacteriStes ... oo e v r e i e . 2= 14
227 Cultural Resources . e e e et e 2220
2.3 IRP Si1E DESCRIPTIONS.. s s o i e et e e e o 2m 20
23.1 IRPSite2-0ld Shops Arca... e 2220
232 IRP Site 4 — Public Works StOIaUB Ya1d e e 224
2.33 IRP Site 8 —Runway Landfill.. ... o v i 00 2229
234 IRP Site 9 ~Main Base Fire [raining Area. . ... oo oo . 2232
30 NATURE AND EXTENT OF CONTAMINATION AND SUMMARY OF RISK
ASSESSMENT —IRP SITES 2,4, 8, AND 9 . . o e i 31
31 IRP SITE 2 — OLD SHOPS AREA .. ooov vt i st ot e v e e v 322
3. 1.1 Source CharacteriStiCS. .. ..iv i i e e es oo e 3=
3.12 Distribution of Contaminants in Soil and Groundwater ........ .. ... ..3-2
3.1.3 Results of the HHRA . e e et e 0 e 323
3.14 Results of the Ecolog1cal R_lSk Assessment e 3=
3.1.5 Summary of IRP Site 2 Contaminants and RlSkS e e v 30
32  IRPSITE4 —PUBLIC WORKS STORAGE YARD ..ovoius s oo ivsine oiinaons s 37
3.2.1 Source CharacteriStiCs ... . o uren i o e i e oo o 3
3.22 Distribution of Contaminants in Soil and Groundwater ......... .. ...... .. 3-8
323 Resultsofthe HHRA ... e i e s 38

Feasibility Study for IRP Sites 2, 4, 8, and 9 ji



CONTENTS (Continued)

324 Results of the Ecological Risk ASSESSMENt ... oo wovv e i v cwvn s o
325 Summary of IRP Site 4 Contaminants and Risks ... ... 0
33 IRP SITE 8 — RUNWAY LANDFILL . .o vt et i oo i o
3.3.1  Source CharacteriStICS. ... oot i o o i 1 e e s
3.32 Distribution of Contaminants in Soil and Groundwater , ... ... .. ...

333 Results of the HHRA e
334 Results of the Ecologlcal RJsk Assessment ..

335 Summary of IRP Site 8 Contaminants and RlSkS s

34 IRP SITE 9 — MAIN BASE FIRE TRAINING AREA . ..

341 Source CharacteriStiCs. v oo e et et ot e
342 Distribution of Contaminants in Soil and Groundwater ... .. .. .

3.4.3 Results of the HHRA | R
3.4.4 Resulis of the Ecolomcal Risk Assessment ..

345 Summary of IRP Site 9 Contaminants and Rlsks e

40 IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE

REQUIREMENTS AND REMEDIAL ACTION OBJECTIVES .. ... . o

41 ARARS OVERVIEW .
472 FEDERAL ARARS..
421 Federal Chemlcal Spec;fic ARARs..

422 TFederal Location-Specific ARARS ... v i oo
423 Federal Action-Specific ARARS. ... . i

43 STATE ARARS . .
431 State Chemlcal Spemﬁc ARARS

432 State Location-Specific ARARS . ...
.. 4-4

43,3 State Action-Specific ARARs...
4.4 REMEDIAL ACTION OBJECTIVES ..

50  SCREENING OF REMEDIAL ACTION ALTERNATIVES |

51 GENERAL RESPONSE ACTIONS . o i s on oo s s e+ s s s e on st ot oo

L W W 1w W LI LY L L W wa W
]

b e e e b b pemd femd pesd pued e
[

WK
1

<

[ T A S
Y —

I

1 1 1 1
h LA

1

kNt
) o =
jn= 2N BN @ U o AN

o R R B R s e
W L) ) el B MO LD e A

52 INO FURTHER ACTION tvar s oo o e s et ot ea v s s s s v o s oo o D2

5.3 INSTITUTIONAL CONIROLS ..
531 Land Use Restnc’uons

53.2 Administrative Control fox Site Access — Slgns and Postmgs et
54  SELECTION OF SPECIFIC ALTERNATIVES .o s ouitiiois o i o oo s

6.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES .
6.1 ALTERNATIVE 1: NO FURTHER ACTION oot ou oo o et oo ot s v s e e

Feasibility Study for IRP Sites 2, 4, 8 and 9 iii



CONTENTS (Continued)

7.0

8.0

IRP SiTES 2,4, AND 8: NFA . e
IRP ST 9: INSTITUTIONAL LAND USE R_ESIRICIIO\IS

71

7.2

6.1.1
6.1.2
613
614
615
6.1.6
617
6.1.8
6.1.9

Overall Protection of Human Health and the Envitonment.... ... ...
Compliance with ARARS ... 0 i s s e
Long-Term Effectiveness and Permanence . .. ... oo
Reduction of Toxicity, Mobility, or Volume of Contaminants . ... ...
Short-Term EFfectiveness . ..o oo e e

Implementability ..o o
CoSt o

STAE ACCEPIANCE ..ooi it v e i ot i it e e

Community Aceeptance.. .. ... .o i

ALTERNATIVE Z: LUCS..

6.2.1
622
6.2.3
624
6.2.5
626
6.2.7
628
6.2.9

6.3.1
6.3.2
633
634
635
6.3.6
6.3.7
638
63.9

Overall Protection of Human Health and the Environment..
Compliance with ARARs ... ... .

Long-Term Effectiveness and Permanence ... .. ... oo
Reduction of Toxicity, Mobility, o1 Volume of Contaminants ..... . .. ...

Short-Term Effectiveness . ... oo e

Implementability ... ... oo i i
GOt s e e e e
State ACCEPLAIICE ... v v o i vt s e e e e s
Community ACCEPIANCE . .. o oo o v e,
COMPARATIVE ANALYSIS OF ALTERNATIVES . i o oot e e s
Overall Protection of Human Health and the Environment.... .. ... ...

Compliance with ARARS ... v i

Long-Term Effectiveness and Permanence ... ... ... ... .o

Reduction of Toxicity, Mobility, o1 Volume of Contaminants . ... ..
Short-Term Effectiveness ... . i s o e
Implementability ... ..o e o i e
Ot e e e e s e+t e

State ACCEPTANCE. ..o i

Community ACCEPLANCE .. o v o i e e

. 6-5

Feasibility Study for IRP Sites 2, 4, 8 and 9 iv



CONTENTS (Continued)

Response to Comments from DTSC on Draft FS
Meeting Minutes — Installation Restoration Sites 2, 4, 8, and 9 Approach

A
B
C HHRA Backup Calculations
D

Cost Estimates

Feasibility Study for IRP Sites 2, 4, 8, and 9 v



FIGURES

1-1

2-1

2-8

2-9
2-10

U.S. Department of the Navy Installation Restoration Program CERCLA Process
General Location Map of NBVC Point Mugu

Detailed Location Map of NBVC Point Mugu

Location and Extent of the Oxnard Plain

Configuration of Mugu Lagoon

NBVC Regional Geology

Regional Geologic Cross Section

Distribution of Surficial Soils at NBVC Point Mugu
Hydrogeological Fence Diagram

Groundwater Elevation Contours for the Upper Aquifer System
Groundwater Elevation Contowuss for the Lower Aquifer System
Area of Tidal Influence in Surface Water and the Unconfined Aquifer
Land Use of the Oxnard Plain

Open-Water Food Web of Mugu Lagoon

Tidal Marsh Food Web of NBVC Point Mugu

Intertidal Mudflat Food Web of NBVC Point Mugu

Upland Food Web of‘NBVC Point Mugu

Location of Installation Restoration Progiam Sites at NBVC
IRP Site 2 Old Shop Area Sample Locations

IRP Site 2 Old Shops Area Geological Cross Section AB-AB'
IRP Site 2 Old Shops Area Geological Cross Section B-B

IRP Site 2 Old Shops Area Geological Cross Section b-b’

Feasibility Study for IRP Sites 2, 4, 8, and 9 vi



FIGURES {Continued}

2-22  Mean Groundwater Elevation Contours First Quarter

2-23  Mean Groundwater Elevation Contours Second Quarter

2-24  Mean Groundwater Elevation Contowrs Third Quarter

2-25 IRP Site 4 Former Public Works Storage Yard Source Areas

2-26  IRP Site 4 Former Public Works Storage Yard Sample Locations

2-27 IRP Site 4 Public Works Stotage Yard Geological Cross Section C-C’
2-28  Drainage Areas of NBVC Point Mugu

2-29 IRP Site 8 Runway Landfill Sample Locations

2-30 IRP Site 8 Runway Landfill Geological Cross Section F-F'

2-31 IRP Site 8 Runway Landfill Geological Cross Section f-f

2-32  IRP Site 9 Main Base Fire Training Area Sample L ocations

2-33  TRP Site 9 Main Base Fire Training Area Geological Cross Section G-G'
2-34 JRP Site 9 Main Base Fire Training Area Geological Cross Section g-g’
3-1  Distitbution of Soil Contaminant Atocloi-1260 at IRP Site 2

3-2  IRP Site 2 Conceptual Model for Human Health Exposure Pathways
3-3  IRP Site 4 Conceptual Model for Human Health Exposure Pathways
3-4  IRP Site 8 Conceptual Model for Human Health Exposure Pathways
3-5  IRP Site 9 Main Base Fire Training Area Source Areas

3-6  Distribution of Soil Contaminants at IRP Site 9

3.7  IRP Site 9 Conceptual Model for Human Health Exposure Pathways

Feasibility Study for IRP Sites 2, 4, 8, and 9 vii



TABLES

ES-1 Previous Investigations and Actions at NBVC Point Mugu IRP Sites 2, 4, 8, and 9
ES-2 Human Health Risk Assessment Summaries

ES-3 Recommendations for NBVC Point Mugu IRP Sites 2, 4, 8, and 9

1-1 Previous Investigations and Actions at NBVC [RP Sites 2, 4, 8, and 9

2-1 Stratigraphy of the Ventura Basin South of the Santa Clara River

2-2  Hydrostratigraphy of NBVC

2-3  Habitat Types Present on [RP Sites at NBVC

2-4  Special Status Species at NBVC

2-5  Waste Disposal Summary for IRP Site 2 Old Shops Area

5-1 Summary of Remedial Technologies and Process Option Screening at IRP Site 9

Feasibility Study for IRP Sites 2, 4, 8, and 9 viil



ACRONYMS AND ABBREVIATIONS

ARAR

bgs

Cal-EPA
CCR
CERCLA
CER

cfs
cm/sec
CMECC
coC
COE
COPC
COPEC
CWA

DDD
DDE
DDT
DOD
DOI
DOE
DTSC
DWR

ECOS
ELCR
EPA
EPC

FS
FWS

HHRA
HI

Applicable or relevant and appropriate requirement
Below ground surface

California Environmental Protection Agency

California Code of Regulations

Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Cubic feet per second

Centimeters per second

California Military Environmental Coordination Committee
Chemical of concern

U S Army Corps of Engineers

Chemical of potential concein

Contaminant of potential ecological concern

Clean Water Act

Dichlorodiphenyldichloroethane
Dichlorodiphenyldichloroethene
Dichlorodiphenylirichloroethane

U S Department of Defense

U S. Department of the Interior

U S. Department of Energy

Department of Toxic Substances Control
Department of Water Resources

Environmental Council of States
Excess lifetime cancer risk

U.S. Environmental Protection Agency
Exposure point concentrations

Feasibility study
U S. Fish and Wildlife Service

Human health risk assessment

Hazard index

Feasibility Study for IRP Sites 2, 4, 8, and 9

viii



ACRONYMS AND ABBREVIATIONS (Continued)

IAS
1C
IRP

MM
TP

NAS
NAWS
Navy
NBVC
NCP
NFA
NPDES

O&M
OoDD
OHM

PAH
PCB

PP

PRC
PRG
RACER

Initial assessment study
Institutional control
Installation Restoration Program

James M Montgomery, Consulting Engineers, Inc.

Jet propellant
Land use control

Maximum contaminant level
Million gallons per day
Milligrams per kilogram
Milligrams per liter
Memorandum of agreement

Mean sea level

Naval Air Station

Naval Air Weapons Station

U 8. Department of the Navy

Naval Base Ventura County

National Oil and Hazardous Substances Pollution Contingency Plan
No further action

National Pollutant Discharge Elimination System

Operation and maintenance
Oxnard drainage ditch
OHM Remediation Services Corporation

Polyeyclic aromatic hydrocarbon

Polychlorinated biphenyl

Proposed plan

PRC Environmental Management, Inc.

Preliminary remediation guideline

Remedial Action Cost Engineering and Requirements

Feasibility Study for IRP Sites 2, 4, 8, and 9 iX



ACRONYMS AND ABBREVIATIONS (Continued)

RAO Remedial action objective

RAP Remedial action plan

RCRA Resource Conservation and Recovery Act
RID Reference dose

RI Remedial Investigation

RI/ES Remedial investigation/feasibility study
RME Reasonable maximum exposure

ROD Record of decision

RSIP Regional Shore Infrastructure Plan

RWQCB Regional Water Quality Control Board, Los Angeles Region

SARA Superfund Amendments and Reauthorization Act

SCS Stearns, Conrad, and Schmidt
ST Site inspection

SVOC Semivolatile organic compound
TBC To be considered

TCDD Tetrachlorodibenzo-p-Dioxin
TDS Total dissolved solid

TPH Total petroleum hydrocarbons

TRPH Total recoverable petroleum hydrocarbons
TtEMI Tetra Tech EM Inc

USDA U S Department of Agriculture
USGS U .S Geological Survey

UST Underground storage tank

UwCD United Water Conservation District

vVOC Volatile organic compound

West McClelland Consultants, Inc.
WESTEC WESTEC Services, Inc.

Feasibility Study for IRP Sites 2, 4, § and 9 X



EXECUTIVE SUMMARY

This feasibility study (FS) addresses Installation Restoration Program (IRP) Sites 2, 4, 8, and 9 at
Naval Base Ventura County (NBVC) Point Mugu as patt of the U.S. Department of the Navy
(Navy) IRP. The evaluations in this FS are based largely on sampling, findings, and conclusions
from previous investigations and activities at NBVC Point Mugu. Most of the information about
IRP Sites 2, 4, 8, and 9 was obtained from the final Phase I Remedial Investigation, Technical
Memorandum, Naval Air Weapons Station, Point Mugu, California (referred to as the Phase |
remedial investigation [RI]) (Tetra Tech EM Inc. [TtEMI] 2000) submitted in March 2000 and
the final Remedial Investigation for Groundwater Study, Naval Air Station, Point Mugu,
California (TYEMI 2004) submitted in January 2004.

This draft final FS was prepared by TtEMI in accordance with the IRP and the U.S.
Environmental Protection Agency’s (EPA) Guidance for Conducting Remedial Invesiigations
and Feasibility Studies under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) (EPA 1988).

Background

IRP Sites 2, 4, 8, and 9 are located at NBVC Point Mugu, in Ventura County, California, about
50 miles northwest of Los Angeles. IRP Site 2, the old shops area, is a 30-acre area actively
operated as a public works vehicle maintenance area. Disposal activities took place at this site
from 1942 to 1980. During this period, wastes from site shops were spread on the surface for
disposal. The wastes included battery acid, solvents, thinners, paint wastes, pesticide rinsate, and
waste oil.

IRP Site 4, the public works storage yatd, is a 12-acre site that was used to store vehicles,
maintenance equipment, and maintenance parts. Between 1966 and 1970, transformers were
serviced and maintained on site. Transformers, as well as waste chemical and oil drums, were
also stored on the site. In-1997, contaminated soils were removed from the site, and it was
restored as a wetland and bird habitat area.

IRP Site 8, the runway landfill, is about 4 actes in arca, vegetated primarily with grasses. From
the mid-1940s until 1952, it was used for trash burning and disposal of shop and household
wastes. It is located adjacent to runway 9-27 in the overrun area.

IRP Site 9, the main base fire training area, is about 1.5 acres in size and contains two burn pits,
one abandoned and one active From the late 1950s until 1984, the original, abandoned burn pit
was used for fircfighter training exercises. Flammables burned during training exercises at this
site included jet fuel, waste oils, hydraulic and transmission fluids, alcohol, carbon tetrachloride,
paint thinners, and solvents The active burn pit is still used for firefighter training.

Feasibility Study for IRP Sites 2, 4, 8, and 9 ES-1 DS.A007.10601



Table ES-1 shows the previous investigations and actions performed at NBVC Point Mugu IRP
Sites 2, 4, 8, and 9. Tt demonstrates the approach used to investigate the nature and extent of
contamination in soils and groundwater at the sites, and lists the activities that led to this FS.

Based on the results of the Phase I RI (TtEMI 2000) and the RI for Groundwater (TtEMI 2004),
IRP Sites 2, 4, 8, and 9 were recommended for limited further action to be addressed by an FS
The objective of this FS is to develop and evaluate appropriate alternatives to address soil and
groundwater contaminants at each site

This FS fulfills part of the Navy’s commitment to follow the CERCLA process and to support
the conclusions and recommendations of the Phase I RI (TtEMI 2000) and the RI for
Groundwater (TtEMI 2004)  The Navy also intends that the FS be used to support the preferred
alternative. The preferred alternative for each site is intended as a final action and applies to the

entire area of all the sites

Results of the Remedial Investigation

As part of the Phase I RI (TtEMI 2000), physical data were compiled and used to evaluate the
fate and transport of constituents in soil at IRP Sites 2, 4, 8, and 9. In the HHRA, analytical data
were evaluated and chemicals of concern (COPCs) were identified. The excess lifetime cancer
risks (ELCR) and the chronic toxicity hazard indices (HI) were then calculated.

EPA guidance on the role of the risk assessment in supporting risk management decisions 1s used
in this FS to determine carcinogenic risk. According to the EPA directive memorandum
regarding the Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions
(EPA 1991), if cumulative carcinogenic risk to an individual based on reasonable maximum
exposure (RME) for both current and future land use is less than 1 x 10 and the hazard quotient
is less than 1, action is generally not warranted unless adverse environmental impacts are

resent. When risk exceeds 1 x 107, remedial action goals ate considered.
p

EPA has defined general remedial goals for sites on the National Priorities List (Title 40 of the
Code of Federal Regulations [CFR] Part 300 430). These goals include a target risk range, which
is defined as “an excess uppetbound lifetime cancer risk to an individual from exposure to site
contamination between 1 x 10 and 1 x 10°” or between 1 in 10,000 and 1 in 1,000,000

Consequently, carcinogenic risks within the target risk range of 1 x 10 and 1 x 10°® are referred
to as within a “risk management range” and are discussed in the risk characterization sections of
this FS. In addition, a chemical of concern (COC) is identified when the risk for the chemical
exceeds 1 x 107, or if the hazard quotient exceeds 1. This information is reviewed to confirm
that no site-specific conditions warrant further investigation or remediation.

Feasibility Study for IRP Sites 2, 4, 8, and 9 ES-2 DS.A007.10601
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The human health risk assessment (HHRA) in the Phase I Rl, and confirmed through additional
evaluation in this FS, found that the estimated ELCRs from soil for IRP Sites 2 and 9 were
between 1 x 107 and 1 x 107, within the FPA’s risk management range for residential and
industrial workers at IRP Site 9 and for industrial workers based on a continued industrial land
use scenario at IRP Site 2. At IRP Site 2, the only associated risk is to the current mdustnal
worker, and was very close to the low end of the risk range with an RME of 17 x 10~ $ from
Arochlor 1260. Therefore, the Navy has made a risk management decision that no further action
is necessary at Site 2. ELCRs for soil for IRP Site 8 were below the EPA’s acceptable range of 1
x 107 for residential scenarios. The residential case was not made for IRP Site 4 because the
site has already been restored to wetland and bird habitat. ELCRs for soil for IRP Site 4 were
below the acceptable risk of 1 % 107 for the wildlife managers anticipated to frequent the site.
IRP Site 4 is now a jurisdictional wetland that can never be used for either industrial or
residential use. The RI for Groundwater (TtEMI 2004) concluded that there were no COPCs or
COPECs in groundwater at these sites, nor direct pathways for human exposure to groundwater.
Table ES-2 summarizes the results of the HHRA.

The concentrations of noncarcinogenic contaminants at all of the sites, as measured by their HIs,
were found insufficient to cause noncancer adverse health effects. That is, HIs were below 1 for
all sites., Finally, the ecological risk assessment showed that concentrations of contaminants at
the sites were not sufficient to cause adverse environmental effects. Part of the proposed
remedial action alternatives for IRP Site 9 include the implementation of land use controls
(LUC) to maintain land use at this site as industrial Deviation from industrial land use at IRP
Site 9 would require reevaluation of the remedial alternatives.

Remedial Action Objectives

Information on IRP Site 9 was reviewed to determine the potential applicable or relevant and
appropriate requirements (ARAR). Remedial action objectives (RAQ) for IRP Sites 2, 4 and 8
were not developed because these sites pose no risk. These potential ARARs facilitated the
selection of RAQOs. The most appropriate and effective general response actions were
determined based on their ability to comply with the ARARs and the ability to meet the RAOs.

Based on CERCLA, ARARs, and the Phase I RI HHRA (TtEMI 2000), the following RAOs
were proposed for soil at IRP Site 9:

o Site 9 — prevent exposure of future residents to soil contammated with
carcinogens that result in an ELCR greater than 1 x 107

Feasibility Study for IRP Sites 2, 4, 8, and 9 ES-4 DS A007.10601



TABLE ES-2: HUMAN HEALTH RISK ASSESSMENT SUMMARIES
Feasibility Study for IRP Sites 2, 4, 8, and 9

Site 2 Totai Cancer Risk Total Hazard Index
. Average 65x107° NA
C k
urrent Industrial Worker RME 17 % 107 NA
. Average 29x107° NA
Future Industrial Worker RME 33x 107 ‘NA
Short-Term Construction Average 24x107 NA
Worker __RME 20x107 NA
. Average 33x10°" NA
Resident RME 8.4x 107 NA
Site 4
Current Wildlife Future Wildlife
Risk Value Management Management
Average RME Average RME
Total Cancer Risk 18x10° 20x107 56x10° 63x107
Total Hazard Index <0.005 <0.005 <0.005 <(.005
Site 8§ Total Cancer Risk
. Average 1.4 %107
Current Industrial W"cirker RME 1.9 % 10°°
. ‘ Average 22x 107"
Future Industrial Worker RME 3.0 x 107
‘ . Average 18x107"
Short-Term 922?tructlon Worker RME 27 %1071
. Average 38x107°
Resident RME 15x 107

Total Cancer

Total Hazard

Site 9 Risk Index
. Average 11x107° <0 005
Current Industrial Worker RME 16107 0.02
. Average 1.0%107° <0.005
Future Industrial Worker RME 11x107 <0.005
Sub-Area 9-1 Short-Term Average 21x107° <0 005
Construction Worker RME 6.0x10° 0.02
Sub-Area 9-2 Short-Term Average 52 x 107 <0.005
Construction Worker RME 6.6 x 107 <0.005
Resident Average 22%x10™ <0 005
stae RME 4.9 x10°° <0.005
ES-5 DS A007.10601
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Based on CERCLA, ARARs, and the Phase I RI HHRA (TtEMI 2000), IRP Sites 2, 4 and 8§ do
not need remedial actions, and therefore do not have RAOs. However, in order to complete the
CERCLA process, these sites are retained throughout the FS. RAOs were not proposed for
groundwater at IRP Sites 2, 4, and 8, and 9 The RI for Groundwater (TtEMI 2004) concluded
that there were no COPCs or COPECs in groundwater at these sites, nor direct pathways for
human exposure to groundwater.

Screening of Remedial Action Alternatives

This FS reviews and discusses remedial alternatives for addressing soil and groundwater
contaminants at TRP Sites 2, 4, 8, and 9. Alternatives were selected for evaluation based on their
expected effectiveness for addressing contaminants identified during the Phase I RI and the RI
for Groundwater. Identification of contaminants was based largely on the results of the approved
HHRA and the ecological risk characterization prepared as part of the Phase [ RI (TtEMI 2000),
and the evaluation performed as part of this FS. As a result of the HHRA and the ecological risk
characterization performed in the Phase I RI, no COCs were identified for soils or groundwater
at TRP Sites 4 and 8 However, at Sites 2 and 9, COCs were identified in soils within the risk
management range. In addition, the RI for Groundwater (TtEMI 2004) did not identify any
COPCs or chemicals of potential ecological concern (COPEC) in groundwater at IRP Sites 2, 4,
8, and 9.

All available information on IRP Site 9 was evaluated for the most appropriate and effective
treatment alternatives. As mentioned previously, there are no 1isks associated with Sites 4 and 8
In addition, the Navy has made a risk management decision that the risk to current industrial
workers at Site 2 does not require remedial action. Potential remedial measures for Site 9 were
screened using effectiveness, implementability, and cost criteria  The effectiveness evaluation
considered the ability of a remedial measure to protect human health and the environment, to
comply with ARARs, and to meet RAOs  The implementability criterion addressed the technical
and administrative feasibility of implementing a remedial measure, and the cost criterion
addressed the total cost of the measure Remedial measures retained after screening were used to
formulate candidate remedial action alternatives for detailed evaluation. The following two
remedial action alternatives were evaluated:

o Alternative 1: No further action (NFA)
o Alternative 2: LUCs

These alternatives were then evaluated based on the following nine criteria:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Reduction of toxicity, mobility, or volume of contaminants
Short-term effectiveness

Implementability

Cost
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e State acceptance
¢ Community acceptance

Feasibility Study Recommendations

IRP Sites 2, 4, 8 and 9 were grouped together in this FS because conclusions developed in the RI
stated that these sites require no action or land use controls only. Results of the FS show that
there are no associated risks at Sites 4 and 8, and risks at Sites 2 and 9 are in the risk
management range. The Navy has made a risk management decision that no further action is
necessary at Site 2. However, because there are no restrictions to future land use at Site 9, the
Navy is recommending implementation of land use controls.

Alternative 1, NFA, is the recommended alternative for IRP Sites 2, 4 and 8. Alternative 2,
LUCs, is the recommended alternative for IRP Site 9. This alternative protects human health and
the environment and complies with ARARs, as well as offers the best balance of the other
evaluation criteria. Table ES-3 summarizes the preferred actions for each site in this FS, and the

rationale for its selection.

The evaluation of criteria in this FS attempted to weigh all considerations. However, it is not
possible to know all of the community concerns at this time. The FS will be available for public
review, and comments will be addressed.
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1.0 INTRODUCTION

The US Department of the Navy (Navy), Southwest Division, Naval Facilitics Engineering
Command conducted this feasibility study (FS) for Installation Restoration Program (IRP) Sites
2, 4, 8, and 9 at Naval Base Ventura County (NBVC) Point Mugu, California. The FS was
prepared by Tetra Tech EM Inc. (TtEMI) in accordance with the scope of work under Delivery
Order No. 0007 of Contract Number N68711-00D-0005, the Indefinite Quaniity Contract for
Architectural-Engineering Services to Provide Comprehensive Envitonmental Response,
Compensation, and Liability Act (CERCLA)/Resource Conservation and Recovery Act
(RCRA)Y underground storage tank (UST) Studies The FS was conducted in accordance with the
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA (U S,
Environmental Protection Agency [EPA] 1988}

The FS is based primarily on information contained in the following documents:

» The Final “Phase I Remedial Investigation (RI), Technical Memorandum, Naval Air
Weapons Station Point Mugu, California” (Phase I RI) (TtEMI 2000)

e The Final “Remedial Investigation for Groundwater Study, Naval Air Station, Point
Mugu, California” (RI for Groundwater) (TtEMI 2004)

» “Removal Action at Installation Restoration Program Sites 1, 4, 7, 9, and 11, Naval
Air Weapons Station, Point Mugu, Point Mugu, California, Final Work Plan” (OIM
Remediation Services Cotporation [OHM] 1996)

e “Removal Action at Installation Restoration Program Sites 1, 4, 7, 9, and 11, Naval
Air Weapons Station, Point Mugu, Point Mugu, California, Final Removal Action
Documentation Report” (OHM 1997)

Section 1.0 presents the purpose and organization of this FS
1.1 PURPOSE

This FS develops and evaluates potential response actions to address the environmental concerns
identified for soil and groundwater at the sites It finther selects and evaluates remedial
alternatives to facilitate closure of IRP Sites 2, 4, 8, and 9 in accordance with the Navy CERCLA
process. The Navy CERCLA process is shown on Figure 1-1.

This FS will be used as the basis for a futute CERCLA remedial action. The Navy, with state
regulatory oversight, is the lead agency for the 1emedial action. As the lead agency, the Navy
with state concurrence has final approval authority for both the selected remedial alternative and
community involvement. The Navy is working with the California Environmental Protection
Agency (Cal-EPA) Department of Toxic Substances (DISC); the Cal-EPA Regional Water
Quality Control Board, Los Angeles Region (RWQCB); and the California Department of Fish
and Game in implementing the CERCLA remedial action

Feasibility Study for IRP Sites 2, 4, 8, and 9 1-1 DS A007.10601



1.2 ADMINISTRATIVE HISTORY

TtEMT completed the Phase I RI at IRP Sites 2, 4, 8, and 9 at NBVC Point Mugu in March 2000
(TtEMI 2000). TtEMI completed the RI for Groundwater at IRP Sites 2, 4, 8, and 9 in January
2004 (TtEMI 2004). A draft version of this FS was completed and submitted in October 2001.
This draft final FS responds to and incorporates regulatory agency comments on the draft
document. A formal response to comments is provided in Appendix A. In addition, the Navy
and regulatory support agencies met in August 2003 to discuss the FS, results of additional
evaluation completed for this FS, and alternatives for IRP Sites 2, 4, 8, and 9. Formal meeting
minutes are provided in Appendix B.

IRP Sites 2, 4, 8 and 9 were grouped together for this FS because conclusions developed in the
RI stated that these sites require no action or only require land use controls (LUCs). After
receiving comments from the agencies on the Draft FS, the Navy submitted responses to
comments in August, 2003. In the same month, the Navy and the agencies met to agree on no
further action determinations for this FS. As shown in the meeting minutes in Appendix B, the
Navy and the agencies agreed that no further action is required for Sites 4 and 8. The agencies
also agreed to the risk calculation at Site 2 and that the risk of 1.7 x 107 is acceptable to the
current industrial worker Site 9 1isk results, though in the risk management range (the greatest
risk at 4.9 x 107 to the future adult and child resident) requires further action. As a result of the
meeting, this FS includes all four sites to maintain consistency throughout the CERCLA process
As discussed further in this document, the Navy proposes LUCs for Site 9 because there are
human health risks within the 1isk management range at the site and no action for Sites 2, 4 and
8

Table 1-1 shows the chronological order of environmental activities already performed at IRP
Sites 2, 4, 8, and 9. The table demonstrates the approach used to investigate the nature and
extent of contamination at the sites, and specifies the activities that led to the FS.

1.3 ORGANIZATION

Section 2.0 of the FS summarizes the data collected for IRP Sites 2, 4, 8, and 9 during site
characterization activities. These data, including information on the location, history, and
regional setting of NBVC Point Mugu, were taken from the Phase I RI (TtEMI 2000) and the RI
for Groundwater (TtEMI 2004).

Section 3 summarizes the nature and extent of soil and groundwater contamination at IRP Sites
2,4, 8 and 9. It also discusses and presents the results of the human health risk assessments
(HHFRA) and the ecological risk characterizations performed as part of the Phase I RI and for this
FS. Finally, it summarizes the site risks.

Section 4.0 defines and discusses applicable or relevant and appropriate requirements (ARAR),
and then identifies the potential federal and state ARARs for the remediation of IRP Site 9. It
also identifies the remedial action objectives (RAO) for soil at IRP Site 9. RAOs were not
established for IRP Sites 4 and 8 because there were no risks. RAOs were not determined for
Site 2 because the Navy has made a risk management decision that the site risks do not warrant
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further action. RAOs were not proposed for groundwater at IRP Sites 2, 4, 8, and 9 because the
RI for Groundwater (TtEMI 2004) concluded that there are no chemicals of potential concern
(COPC) or chemicals of potential ecological concern (COPEC) in groundwater at these sites, and
the Phase I RI (TtEMI 2000) concluded that there are no pathways for direct human exposure to
groundwater.

Section 5.0 screens potential remedial measures for effectiveness, implementability, and cost,
and selects specific response actions and methods as remedial alternatives for more detailed
evaluation.

Section 6.0 defines and discusses nine evaluation criteria and provides a detailed analysis of
selected remedial alternatives according to the nine criteria. It also uses the evaluation criteria to
evaluate and compare the remedial alternatives against one another.

Section 7.0 summarizes the evaluation of alternatives and, based on the comparative analysis,
recommends a preferred action for each site

Section 8.0 provides references for the documents cited in the FS.
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2.0 SITE CHARACTERIZATION

The information in Section 2.0, except as noted, was excerpted from the final Phase I RI (TtEMI
2000) and the final RI for Groundwater (TtEMI 2004) These reports contain most of the
information needed for site characterization for the FS.

21 LOCATION AND HISTORY

NBVC Point Mugu is located in Ventura County, California, about 50 miles northwest of Los
Angeles (Figure 2-1). It is bordered by Highway 1 on the north and east, by the Pacific Ocean
on the south and west, and by the Ventura County game reserve on the west and northwest, as
shown in Figure 2-2.

NBVC Point Mugu comprises about 4,500 acres and contains 897 buildings, including 568
housing units. Many buildings were constructed on dredged material and other fill. NBVC
Point Mugu employs more than 9,000 personnel, including 2,427 military personnel, 4,157
civilian personnel, and about 2,500 contractors.

The Navy established temporary operations at Point Mugu, California in 1944, and has
conducted operations there since 1945 The Naval Air Missile Test Center was commissioned at
Point Mugu in 1946, and the U.S Naval Air Station was commissioned in 1949. Funding for a
permanent Navy site at Point Mugu was appropriated by Congress in 1947. The Pacific Missile
Test Range was established in 1957, and was renamed the Pacific Missile Test Center in the mid-
1970s. In 1993, the names were revised again: the Pacific Missile Test Center became the
Naval Air Warfare Center Weapons Division; and the U.S. Naval Air Station became the Naval
Air Weapons Station (NAWS). In 1998, the name NAWS Point Mugu was changed back to
Naval Air Station (NAS) Point Mugu as a result of changes in military operations at the base. In
2000, the name was changed to its present NBVC Point Mugu.

NBVC Point Mugu is a major center for naval weapons systems testing and evaluation. In
addition, it provides range, technical, and base support for fleet users and other U.S Department
of Defense (DOD) agencies.

NBVC Point Mugu currently maintains a fleet of more than 50 aircraft, many of which are
uniquely configured to support the assigned test and evaluation mission for aitborne weapons
and electronic warfare systems. Aircraft are also used for mobile range instrumentation, range
surveillance and clearance, target launch and recovery, and logistic support. The largest and
most varied inventory of airbotne targets in the Navy is maintained at NBVC Point Mugu. The
naval base also provides target support for the mobile sea range operation around the world and,
upon request, at other test ranges that need sophisticated threat simulation support.
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2.2 REGIONAL AREA AND SETTING

This section describes NBVC Point Mugu and the surrounding area, including climate,
topography, geology, hydrogeology, land use, ecological characteristics, and cultural resources.

2.2.1 Climate

The climate of the Ventura Basin around NBVC Point Mugu is heavily influenced by the Pacific
Ocean. Summers are generally dry. However, in winter months, moist air from the ocean is
carried inland and forced upward by the Santa Monica and Santa Ynez mountains, and thus,
creates storms Temperature, humidity, precipitation, and cloud cover throughout the area vary
as a result of topography.

The climate in the vicinity of NBVC Point Mugu is, likewise, influenced by the coastal setting.
It is moderately humid Winters ate mild and moist. Summers are warm and dry (Fugro-
McClelland 1991). Climatological data from NBVC Point Mugu weather station shows an
average annual temperature of 59.3°F (Fisk and Cohenour 1993). The average minimum
monthly temperature ranges from 44 5°F in January to 58.5°F in August. The average maximum
monthly temperature ranges from 63.6°F in January to 73 0°F in September. The average
monthly humidity ranges from a minimum of 64 percent to a maximum of 82 percent.

Ninety-two percent of the rain at NBVC Point Mugu falls between the months of November and
April (Steffen 1982) The average annual precipitation is 11 84 inches. The minimum monthly
average, .01 inch, occurs in July. The maximum monthly average, 2.72 inches, occurs in
January. However, in the winter months of 1997 and 1998, NBVC Point Mugu received
31.81 inches of rain, more than 300 percent of the normal rainfall for the area. The 100-year
maximum 24-hour rainfall at NBVC Point Mugu is 5 05 inches (Fisk and Cohenour 1993).

Wind speeds and directions in the vicinity of NBVC Point Mugu show clear seasonal variations.
From March through September, westerly to northwesterly onshore winds are dominant from
mid-morning through early evening, Nighttime and early morning breezes are very weak The
onshore summer winds are typically 4 to 10 knots, but they can be significantly stronger in
March, April, and May. From October through February, moderate, northeasterly, offshore
winds of 4 to 10 knots are typical during the night and morning. In the afternoon, these winds
change to become somewhat stronger, westerly, onshore winds.

222 Topography

NBVC Point Mugu is located in the southern part of the Oxnard Plain, which is part of the
Ventwra Basin (Figure 2-3). The Oxnard Plain is generally flat, with a slight increase in
elevation inland (northward). The Santa Monica and Santa Ynez Mountains, which form the
eastern and northermn boundaries of the Ventura Basin, respectively, rise abruptly from the
Oxnard Plain to elevations of more than 1,000 feet.
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Like the Oxnard Plain, the ground surface at NBVC Point Mugn is relatively flat, with elevations
predominantly ranging from sea level to about 11 feet above mean sea level (msl) (Stearns,
Conrad, and Schmidt [SCS] and Landau Associates 1985) At one isolated area in the south-
central part of the naval base, the elevation rises to about 26 feet above msl.

Mugu Lagoon presently occupies about 311 acres in the southern part of NBVC Point Mugu
Including intertidal flats, salt marsh, and salt ponds, the lagoon occupies 1,445 acres of land.
Mugu Lagoon is presently a marine-dominated system. It receives significant tidal inflow from
the Pacific Ocean as well as freshwater inflow from Calleguas Creek. Many of the drainage
ditches are also inundated by tidal inflows. Prior to 1884, however, land-derived sediments
contributed little to the lagoon, and the area probably resembled a coastal marine marsh. In
1884, after crop agriculturc was established on the Oxnard Plain, Calleguas Creek was
channelized, and its flow was diverted into the lagoon (Onuf 1987)

The present configuration of Mugun Lagoon (Figure 2-4) results from the channelization and
diversion of Calleguas Creek. In addition, some parts of the lagoon were filled in order to
construct NBVC Point Mugu facilities, and the central part of the lagoon, near the mouth of
Calleguas Creek, was dredged (SCS and Landan Associates 1985).

Mugu Lagoon presently consists of two arms, the east and the west arms, that project out from a
broader, central basin. The boundaries of the lagoon vary seasonally and are also heavily
influenced by tidal levels and the quantity of fresh water entering from Calleguas Creek,
Revolon Slough, and other tributaries, such as the Oxnard drainage ditches.

In 1992, extreme westward erosion of the barrier sand spit near the mouth of the lagoon
occurred. This erosion modified the lagoon shoreline in areas that were previously protected
from wave action Increased sedimentation in the eastern part of the central basin caused a
lengthening of the eastern arm of the lagoon (Navy 1993)  In addition, winter storms in January
and February, 1995 altered the bathymetry of the southern part of the western area of the lagoon
and the configuration of the mouth of the lagoon.

Mugu Lagoon is generally less than 10 feet deep at high tide Circulation patterns within the
lagoon are characterized by slow water mixing and flushing rates in the extreme western part of
the lagoon and moderate to fast mixing and flushing rates in the eastern and central parts of the
lagoon. Flushing rates are determined by tidal influence and the quantity of fresh water entering
the lagoon from Calleguas Creek, Revolon Slough, and other tributaries, such as the Oxnard
drainage ditches (McClelland Consultants, Inc. [West] 1990).

Mugu Lagoon receives sediment from its tributaries and from tidal action. The estimated
average annual sediment vield to Mugu Lagoon from Calleguas Creek is 240,000 tons (U.S
Department of Agriculture [USDA] Soil Conservation Service and Forest Service 1994)
Sedimentation rates increase during storms because runoff increases flows in Calleguas Creek
and other tributaries. Most sediment enters the lagoon in suspension and then settles, because
flow velocities in the lagoon are low. Based on the average annual sedimentation rate, the
USDA Soil Conservation Setvice, now Natural Resource Conservation Service, predicts that
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almost all of the open water areas of the lagoon will disappear within 50 years and that Mugu
Lagoon will become a coastal plain within 100 years (Steffen 1982).

223 Geology

NBVC Point Mugu lies at the southern end of Ventura Basin, a sedimentary basin located within
the Transverse Ranges geomorphic province Figure 2-5 is a geological map of Ventura Basin.
The Transverse Ranges province consists of highlands, basins, and east-west trending folds that
resulted from regional strike-slip and thrust fauiting (Mukae and Tumer 1975; Fugro-McClelland

1991).

The Ventura Basin lies immediately west of the foot of the Santa Monica Mountains, which are
composed of Miocene-age volcanic and marine deposits of the Topanga Formation. The basin is
filled with more that 40,000 feet of sediments, resulting in a broad coastal lowland, the Oxnard
Plain. Table 2-1 presents the stratigraphy of the Ventura Basin south of the Santa Clara River.
As shown in Figure 2-5, most of the Oxnard Plain is covered in Holocene alluvium and

unconsolidated water-bearing Pleistocene sediments.

A probable concealed fault, the Bailey Fault, is interpreted to separate the Ventura Basin from
the Santa Monica Mountains. The fault is thought to be located along the approximate axis of
Calleguas Creek, which 1uns along the foot of the Santa Monica Mountains (Fugro-McClelland
1991). The alluvium is underlain by additional unconsolidated water-bearing soils and
sediments called the San Pedro Formation (lower Pleistocene) and the Santa Barbara Formation
(lower Pleistocene to Pliocene).

The total thickness of these unconsolidated sediments ranges from 600 feet at NBVC Point
Mugu to more than 2,000 feet near the Santa Clara River. Beneath the unconsolidated sediments
are thousands of feet of consolidated sediments and volcanics, as shown in Table 2-1

Ventura Basin has been subjected to periods of deformation and erosion throughout its history.
It contains several unconformities, as indicated in Table 2-1. Figure 2-6 shows a generalized
geologic cross-section of the Oxnard Plain from NBVC Point Mugu northwest toward Ventura,

California.

The unconsolidated Pleistocene to Holocene sediments in the vicinity of NBVC Point Mugu
range from 900 to 2,300 feet thick and consist of alluvial clays, silts, sands, and gravels The
deposits occur as both laterally continuous layers and lenticular beds. The uppermost soils and
sediments range between the surface and 85 to 135 feet below ground surface (bgs). They
consist primarily of sand, silt, and clay.

‘The shallow soils and sediments at NBVC Point Mugu were deposited in stream and tidal lagoon
depositional environments, including river, stream, and creek channels and bars; deltaic mud
flats, ponds, and channels; and tidal lagoon marshes and ponds. Soils and sediments are virtually
indistinguishable at NBVC Point Mugu except for their current locations and organic material
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content. Historic depositional areas have shifted numerous times, and soils and sediments are
intermingled

Geomorphic features at NBVC Point Mugu include 290 acres of ocean beach and dunes;
311 acres of subtidal lagoons, ponds, and channels; 123 acres of intertidal flats; and 1,011 acres
of salt marsh and salt ponds. The remaining acres are open space and developed areas.

Much of the land of NBVC Point Mugu was formed from mechanically compacted fill material.
The distribution of surficial soils is shown in Figure 2-7. Fill material underlies most of the
developed areas of the naval base. Fill thickness and composition vary widely (Fugro-
McClelland 1991).

2.2.4 Hydrogeology

This section discusses the hydrostratigraphy, groundwater flow directions, groundwater
discharge and recharge, seawater intrusion of the aquifer systems of the Oxnard Plain and NBVC
Point Mugu, and the relationships among the aquifers. It also discusses surface water hydrology.

2.2.41 Hydrostratigraphy

Six aquifers have been identified within Pleistocene- to Holocene-age deposits in the Ventura
Basin. In order of increasing depth, they are the unconfined aquifer, the Oxnard, the Mugu, the
Hueneme, the Fox Canyon, and the Grimes Canyon aquifers. The shallow, unconfined aquifer is
called the “semi-perched aquifer” The aquifers are separated by aquitards that are leaky and
discontinuous across the Ventura Basin (SCS and Landau Associates 1985). Together, the
Oxnard and the Mugu aquifers form the upper aquifer system. The Hueneme, the Fox Canyon,
and the Grimes Canyon aquifers comprise the lower aquifer system.

Table 2-2 presents the hydrostratigraphy of the five aquifers beneath NBVC Point Mugu. The
Hueneme aquifer is absent from beneath NBVC Point Mugu (SCS and Landau Associates 1985).
Figure 2-8 is a fence diagram showing the various hydrogeologic cross sections at NBVC Point
Mugu. It is based on the interpretation of the stratigraphic and water level data from the wells in
the upper and lower aquifer systems.

Unconfined Aquifer

The shallow, unconfined aquifer is contained within Holocene-age deposits. It extends from the
water table to an average depth of 75 feet bgs over most of the Oxnard Plain (SCS and Landau
Associates 1985). It is composed of fluvial deposits of sand and gravel interbedded with silt and
clay (Department of Water Resources [DWR] 1965). Groundwater quality in the unconfined
aquifer is low, and water from the aquifer is not generally used for either domestic or agricultural

purposes.
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Within the Oxnard Plain, the unconfined aquifer is separated from the Oxnard aquifer by an
aquitard called the “clay cap.” This aquitard consists of silt and clay with lenses of fine- to
medium-grained sand The thickness of the clay cap generally ranges between 10 and 100 fect
thick. Within the Ventura Basin, it attains a maximum thickness of 160 feet. Generally, this
aquitard is of low permeability, although zones of relatively high permeability may exist and
allow downward groundwater flow (DWR 1965).

At NBVC Point Mugu, the unconfined aquifer extends from the water table (about 2 to 10 feet
bgs) to the top of the clay cap aquitard. This aquitard separates the unconfined aquifer from the
underlying Oxnard aquifer. The depth to the top of the aquitard ranges from about 85 to
135 feet bgs.

The unconfined aquifer consists of layered sands, silts, and clays. Lithologic logs of U.S
Geological Survey (USGS) well borings (see Appendix A, TtEMI 2000) show the aquitard that
separates the unconfined aquifer from the Oxnard aquifer as a silt and clay layer that may be up
to 20 feet thick However, cone penetrometer testings (see Appendix B, TtEMI 2000) show the
aquitard to be 20 to 40 feet thick.

The aquitard that separates the unconfined aquifer from the Oxnard aquifer is likely to be both
laterally and vertically discontinuous in some areas. Therefore, the unconfined and the Oxnard
aquifers may be in hydraulic communication. However, data on water level, geochemistry, and
stable isotopes, as well as hydraulic conductivity, collected during the RI for Groundwater
(TtEMI 2004) showed reasonable separation between the aquifers. The hydraulic conductivity
values of the aquitard were on the order of 1 x 1077 centimeters per second (cm/sec).

Oxnard Aquifer

The Oxnard aquifer is a confined aquifer located between 100 and 330 feet bgs. It is the
principal aquifer beneath Oxnard Plain and a major producer of high-quality groundwater. As
recently as the early 1990s, however, seawater intrusion was induced in the aquifer by pumping.
New facilities and management practices have slowed, and even repelled, intrusion in some
areas. However, the recent recovery is not an assurance that the landward migration of seawater
will not recur if groundwater extraction exceeds recharge (United Water Conservation District

[UWCD] 1996 and 1998).

The Oxnard aquifer consists of Holocene-age fine- to coarse-grained sand and gravel
Intetbedded silt and clay layers separate the aquifer into several zones. The Oxnard aquifer is
generally separated from the undertying Mugu aquifer by an aquitard consisting of silt and clay
of very low permeability. This aquitard ranges in thickness from 10 to 100 feet across the
Oxnard Plain (DWR 1965).

In the northern part of the Oxnard Plain, just south of the Santa Clara River, in an area called the
Oxnard Plain Forebay, the clay cap aquitard that separates the Oxnard aquifer and the
unconfined aquifer is absent. Consequently, the Oxnard aquifer and the unconfined aquifer are
hydraulically connected in this area.
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At NBVC Point Mugu, the Oxnard aquifer is a confined aquifer located between about 125 and
175 feet bgs. It rtanges between about 35 and 115 feet in thickness, as estimated from resistivity
data and lithologic logs from USGS well borings (TtEMI 2000). The Oxnard aquifer is
separated from the Mugu aquifer by a low-permeability aquitard that consists of silt and clay and
that ranges in thickness from about 35 to 100 feet thick.

Mugu Aquifer

The Mugu aquifer 1s a confined aquifer within upper Pleistocene-age deposits. It is located about
300 to 500 feet bgs. The aquifer is about 200 feet thick and is characterized by fine- to coarse-
grained sand and fine gravel with local interbedded silt and clay. The aquifer has moderate to
high hydraulic conductivity, and water supply wells have been completed in this aquifer in the
vicinity of NBVC Point Mugu. Beneath the Mugu aquifer is an aquitard of silt and clay up to
200 feet thick (Fugro-McClelland 1991).

The Mugu aquifer consists of one to three confined aquifer zones at different parts of NBVC
Point Mugu. Each of the zones has a different hydraulic head (TtEMI 2000). The zones are
found at about 275 to 340 feet bgs in the northern part of NBVC Point Mugu (one aquifer zone)
and at about 275 to 315 feet bgs in the southwest part (three aquifer zones). The zones are
separated by low-permeability layers of silt and clay.

At NBVC Point Mugu, the Hueneme aquifer is absent. The Mugu aquifer is sepazated from the
Fox Canyon aquifer by a low-permeability aquitard consisting of silt and clay and ranging in
thickness from about 35 to 200 feet.

Hueneme Aquifer

The Hueneme aquifer is generally located below the Mugu aquifer in the Oxnard Plain. It occurs
between 400 and 1,500 feet bgs. The Hueneme aquifer is absent beneath NBVC Point Mugu.

The Hueneme aquifer is the uppermost unit of the lower aquifer system. It is composed of as
much as 1,100 feet of sand, silt, and clay in the deepest part of the Ventura Basin. The aquifer
varies from 0 to 1,000 feet thick. It has been subjected to folding and erosion, which has caused
it to be very thick in some places and absent in others

Fox Canyon and Grimes Canyon Aquifers

The Fox Canyon and Grimes Canyon aquifers are confined and lie below the Hueneme aquifer.
The Fox Canyon aquifer consists of 100 to 200 feet of fine- to medium-grained sand and gravel
with interbedded silt and clay. The aquifer has a relatively high permeability. It is the principal
lower Pleistocene aquifer.

A thin aquitard consisting of silt and clay separates the Fox Canyon aquifer from the underlying
Grimes Canyon aquifer. The aquitard may not be laterally continuous, and thus, may allow
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hydraulic continuity between the two aquifers (SCS and Landau Associates 1985). The Grimes
Canyon aquifer consists of fine- to coarse-grained sand and gravel. It has a relatively high
permeability. Only a few deep wells have reached the Grimes Canyon aquifer.

Turner (1975) suggests the presence of the Fox Canyon and Grimes Canyon aquifers beneath the
Mugu aquifer at NBVC Point Mugu However, two separate aquifers cannot be hydraulically
distinguished using groundwater-level data from the deep-nested wells. Therefore, the aquifer
zone beneath the Mugu aquifer at NBVC Point Mugu is not differentiated and is discussed as the
Fox Canyon and Grimes Canyon aquifers.

The top of this aquifer zone is at a depth of about 350 feet bgs in the northern part of NBVC
Point Mugu. In the southwestern part, the top is found at about 725 feet bgs. The bottom of the
Fox Canyon and Grimes Canyon aquifers is not known at NBVC Point Mugu because none of
the wells is sufficiently deep to identify the bottom boundary In the northern part of NBVC
Point Mugu, the aquifer zone is at least 600 feet thick (TtEMI 2000).

2242 Groundwater Flow Directions

This section discusses the groundwater flow directions for the aquifer systems of the Oxnard
Plain

Unconfined Aquifer

Most agricultural and municipal wells in the Oxnard Plain are completed in the upper and lower
aquifer systems Therefore, information on the regional groundwater flow of the shallow,
unconfined aquifer is Hmited.

At NBVC Point Mugu, groundwater in the unconfined aquifer generally flows to the north-
northeast in the northwestern half of the naval base, and to the southeast-east, toward Mugu
Lagoon, in the remainder of the naval base. Typical groundwater elevations range from 0.5 feet
below msl to 2.2 feet above msl.  The horizontal groundwater gradient is relatively flat in the
central part of the naval base, and becomes steeper as groundwater nears Mugu Lagoon and
Oxnard drainage ditch (ODD) No 2.

Groundwater flow in the unconfined aquifer is influenced by tidal fluctuations, and may also be
influenced by groundwater extraction from the Oxnard aquifer (Fugro-McClelland 1991; PRC
Environmental Management, Inc. [PRC] and James M. Montgomery, Consulting Engineers, [nc.
[TMM] 1992; TtEMI 2000). The upper part of the unconfined aquifer probably discharges
primarily to surface water. Recharge of the aquifer is primarily through infiltration of
precipitation.
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Upper Aquifer System

The Mugu and Oxnard aquifers comprise the upper aquifer system. Figure 2-9 shows the
groundwater elevation contours for the upper aquifer for spring 1998. Along the coast, between
Port Hueneme and NBVC Point Mugu, groundwater flow is toward the Pacific Ocean
Groundwater elevations are above sea level throughout the Oxnard Plain except in the southern
area of NBVC Point Mugu.

The primary source of recharge for the Oxnard Plain groundwater basin is the unconfined
northeastern port of the basin, known as the Oxnard Forebay or Montalvo Basin. High water
levels in the Forebay exert a positive pressure on the Unconfined aquifer aquifers of the Oxnard
Plain, and water flows from the recharge areas toward the coast (UWCD 1998).

In the early 1990s, seawater intrusion, the inland flow of water from the Pacific Ocean, was
induced by pumping the Oxnard and Mugu aquifers. New facilities and management practices
introduced in the 1980s and 1990s have significantly slowed secawater intrusion and even
repelled intrusion in some ateas. The recent recovery of water levels in areas of the Oxnard
Plain is not an asswrance that the landward migration of seawater will not recur when
groundwater extraction from the basin exceeds recharge (UWCD 1996 and 1998). The upward
trend in water levels in the Oxnard aquifer since the early 1990s may be a 1esult of UWCD
facilities and management as well as increased precipitation levels.

Lower Aquifer System

The Fox Canyon and Grimes Canyon aquifers comprise the lower aquifer system in the Oxnard
Plain Figure 2-10 shows the groundwater elevation surface for the lower aquifer system for
spring 1998. Groundwater level contours indicate that groundwater flow between Port Hueneme
and NBVC Point Mugu is generally to the southeast, parallel to the coast. A sink exists in the
northeastern part of the Oxnard Plain in the Oxnard Forebay Groundwater levels remained
below sea level throughout the year in the southern and eastern quadrants of the Oxnard Plain,

including NBVC Point Mugu (UWCD 1998).

Groundwater Discharge and Recharge

Data on the shallow, unconfined groundwater across the Oxnard Plain are limited, and the
discharge patterns are not well known. However, based on the Phase I RI (TtEMI 2000), the
upper part of the shallow, unconfined aquifer discharges primarily to surface water bodies,
including the Pacific Ocean, the Santa Clara River, Revolon Slough, Calleguas Creek, Mugu
Lagoon, and numerous drainage ditches. Groundwater discharge of the upper and lower aquifer

systems is primarily through pumping of wells.

Recharge of the shallow, unconfined aquifer is primarily through infiltration of precipitation.
The upper aquifer system is also recharged by infiltration of precipitation in the Oxnard Plain
Forebay, where the clay cap separating the unconfined aquifer from the upper aquifer system is
absent. The upper aquifer system is also artificially recharged by diverting water from the Santa
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Clara River to the Saticoy and El Rio spreading grounds located in the Oxnard Plain Forebay.
This artificial recharge probably explains the higher groundwater levels in the area (Figure 2-9).

Hydraulic Relationship between the Aquifers

The unconfined aquifer and the aquifers of the upper and lower aquifer systems are separated by
aquitards that are leaky (Page 1963) However, groundwater flow between the aquifers is
probably minimal The layering of fine-grained, relatively impermeable sediments with the
coarser-grained, permeable sediments restricts vertical flow within the aquifer system.

Originally, the groundwater levels in the upper aquifer system were higher than the [evels in the
unconfined aquifer, and there was artisan flow in the upper aquifer system wells (DWR 1965)
Excessive pumping of upper-aquifer-system wells lowered the potentiometer surface such that
the wells in the Oxnard aquifer no longer flowed fieely. However, new facilities and
management practices introduced in the 1980s and 1990s have restored artesian flow conditions
in lower-aquifer-system wells.

Groundwater levels rise seasonally in lower-aquifer-system wells, and water levels approach sea
level in many areas. Large annual fluctuations in water levels that result from seasonal pumping
stresses confirm the relatively low permeability of the lower aquifer system (UWCD 1998).

Although water Ievels in the upper aquifer system have declined, they are still higher than the
level of the “clay cap” confining layer, and there is an upward vertical gradient between the
upper aquifer system and the unconfined aquifer (Fugro-McClelland 1991)

Seawater Intrusion and Major lon Chemistry

Pumping of the upper and lower aquifer systems reversed the historic groundwater gradient, and
groundwater flowed inland from the Pacific Ocean. This inland flow produced a significant
level of seawater intrusion into the aquifers. Because of groundwater management strategies as
well as increased groundwater recharge, water levels have recently been recovered in the upper
aquifer system. However, they remain depressed in the lower aquifer system.

A study by the County of Ventura (1990) estimated that seawater intrusion into the Oxnard
aquifer extends between 2 and 4 miles inland from the coast. More recently, Stamos and others
(1992) estimated that the seawater intrusion is only about 1 to 2.5 miles inland from the coast.
The earlier estimates are probably inaccurate because they were based on chloride concentrations
in groundwater that are now attributed to sources other than seawater (Izbicki 1991).

Seawater has intruded into the groundwater in the unconfined aquifer at NBVC Point Mugu.
Total dissolved solid (TDS) concentrations in the groundwater are high, and the major anion and
cation chemistry is similar to that of seawater (Hem 1992). The groundwater exhibits a sodium-
chloride type chemistry characteristic of seawater intrusion followed by cation exchange
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(calcium replacing sodium in solution). Ninety petcent (38 of 42) of the wells in the unconfined
aquifer contained TDS concentrations above 3,000 milligrams per liter (mg/L).

Seasonal variations in rainfall and the rate of freshwater recharge to the unconfined aquifer
account for the seasonal fluctuations in TDS levels In addition, tidal fluctuations may also
temporarily alter TDS levels in wells that are subject to tidal influence.

Persistently high TDS concentrations in the unconfined aquifer and the underlying Oxnard
aquifer are probably caused by an intiuding seawater front in the unconfined and the Oxnard
aquifers Because of the widespread occurrence of high TDS concentrations, mass balance
considerations rule out point source contamination as a major contributor to the TDS levels.

Because of high TDS concentrations, the unconfined aquifer is not considered a source of
drinking water. That is, it does not have the beneficial use of municipal water supply. This
determination is consistent with Policy 88-62, Water Quality Control Plan, Los Angeles Region
(RWQCB 1994). Policy 88-62 excludes groundwater with TDS concentrations greater than
3,000 mg/L from consideration as suitable ot potentially suitable for municipal or domestic water

supply.
2243 Surface Water Hydrology

Mugu Lagoon is the most significant water body within NBVC Point Mugu. The current lagoon
hydrology is a function of existing freshwater inputs to the lagoon, the influence of the tides on
flushing of lagoon waters, and physical modifications to surface water flow that were made
within the lagoon. The lagoon itself is divided into three areas, the western arm, the eastern arm,
and the central basin. Each of these areas responds in a different manner to water circulation and

sedimentation.

Mugu Lagoon is connected to the Pacific Ocean through an opening in the barrier beach. The
maximum tidal range measured within the lagoon is about 6 feet. The tidal range in the central
basin is greatest because the central basin is directly connected to the ocean. The western and
eastern arms have smaller tidal ranges because of their limited inlets.

Mugu Lagoon is relatively shallow Depths are generally less than 10 feet at high tide
Circulation patterns within the lagoon are characterized by low mixing and flushing rates in the
western arm of the lagoon and moderate to fast mixing and flushing rates in the eastern arm and
central basin.

The tidal prism, the volume of water moved in an out of the lagoon, is large in comparison to the
volume of water retained in the lagoon during low tide. As a result, the lagoon is a matine-

dominated system.

Tidal action flushes water and sediment into and out of Mugu Lagoon. The degree of flushing
varies considerably with the lunar tidal cycle and storm surges Predominant southeast-flowing
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longshore currents ensure that very little of the water and material leaving the lagoon during ebb
tides re-enter the lagoon on the following flood tides (Onuf 1987). The relatively large exchange
of water between the lagoon and the ocean that results from tidal action creates rapid currents at
the narrow opening between the lagoon and ocean. Water velocities have been measured at
about 8 8 feet per second (ft/sec) at the opening (Onuf 1987).

The inlet from the Pacific Ocean to the lagoon migrates seasonally from east to west, depending
on the local wave environment and flow rates in Revolon Slough and Calleguas Creek.
Historically, under low flow conditions, the inlet migrated eastward along the coast from a
position directly opposite the mouth of Calleguas Creek. The migration was caused primarily by
longshore transport of beach sands. The original position of the mouth reestablished itself
because of petiodic floods and runoff from Calleguas Creek (Warme 1971). The periodic
migration of the mouth maintained flushing in the eastern arm of the lagoon and ensured the
presence of sandy substratum. Presently, however, increased flows through Calleguas Creek
have reduced the ability of longshore curtents to cause mouth migration. Thus, ocean water
flushing has been reduced, and fine sediments have accumulated in the eastern arm.

The central basin of the lagoon is greatly affected by the surface water and sediment input from
Calleguas Creek, Revolon Slough, and ODD No. 2 (Figure 2-4). The central basin experiences
larger inputs of sediment during winter months that alter the lagoon’s bottom configuration and
circulation patterns.

The western arm of that lagoon receives most of the surface runoft from NBVC Point Mugu.
The primary surface water input to the western arm is ODD No. 3 (Figure 2-4). This ditch
transports agricultural and storm runoff from off-base sources Sedimentation is lower in the
western arm of the lagoon because of the gradual slope and slow currents in the drainage ditches
that empty into the western arm. The western arm’s connection to the central basin, and
ultimately to the ocean, is through two culverts under Laguna Road. These culverts restrict flow
under Laguna Road. They limit the hydrologic flushing rate of the western arm and the
exchange of sediment with the central basin. (Steffen 1982)

The eastern arm of the lagoon receives limited freshwater input from the adjoining Laguna Peak
and Point Mugu State Park to the north. Runoff from these areas flows through a series of
culverts south of Highway 1. In addition, drainage from the firing range at the easternmost point
in NBVC Point Mugu flows into the eastern end of this arm.

The eastern arm is connected to the central basin through tidal channels and flats that are con-
stantly changing with the tides, storm flows, and inlet location. During floods, especially those
associated with high tides, sediment-laden waters that cover the marshes on the eastern side of
the lagoon are slowed by marsh vegetation. They deposit their sediments on the marsh surface
and in the lagoon.

Perennial freshwater streams in the Oxnard Plain consist of Calleguas Creek and its tributaries,
Revolon Slough, and Conejo Creek, located in the upper reaches of the watershed. These
streams drain an area of about 325 square miles, including mountainous areas and level
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floodplains in the southern part of the Oxnard Plain (Steffen 1982) Flows in these sticams
ultimately discharge to Mugu Lagoon and serve as the primary source of freshwater input to the
lagoon The surface soils in the Oxnard Plain are primarily alluvial. They are easily erodible by
surface water flows (Steffen 1982)

Freshwater inputs to Calleguas Creek come from thiee sources: National Pollutant Discharge
Elimination System (NPDES)-permitted discharges; storm water runoff; and agricultural
irrigation retwrn.  Inputs from the 20 NPDES-permitted discharges total about 31.7 million
gallons per day (mgd) or 49 2 cubic feet per second (cfs). Most of this water percolates into the
sedimenis of the creek beds before reaching Mugu Lagoon (Birosik 1993).

Because of the arid conditions and changed land use patterns in the region, the flow in Calleguas
Creck is highly responsive to rainfall. Agriculture is the primary land use in the watershed.
However, urbanization has increased rapidly in the past 15 years, especially in the valley and
hillslope areas (U.S. Army Cotps of Engineers [COE] 1992). Urbanization has resulted in
increased runoff due to reduced arecas available for infiltration.

Flows in Calleguas Creck also vary depending on recent hydrologic conditions Between 1969
and 1983, flows recorded at gauging stations about 6.7 miles upstream from Mugu Lagoon
ranged from no flow to a maximum of 25,900 cfs. During this petiod, the average flow past
these stations was 41 2 cfs (Bader 1993). However, storms resulted in rapid increases in stream
flow. Peak flows in Calleguas Creek were estimated for various storm intensities In a 2-year
storm, maximal flow was estimated at 2,500 cfs. A 10-year flood results in a flow of 11,810 cfs
into Mugu Lagoon (Simons, Li, and Associates 1989).

Under normal conditions, most of the flow in the Calleguas Creek drainage area comes from
agricultural irrigation return. Revolon Slough, which receives runoft from 38,200 acres of
agricultural land (Steffen 1982), joins Calleguas Creek just within the naval base boundary,
about 1.5 miles from Mugu Lagoon Normal flow conditions in Revolon Slough and Calleguas
Creek near Mugu Lagoon have not been determined.

Local freshwater flows into Mugu Lagoon from ODD No. 2, which joins Calleguas Creek on the
naval base, and from ODD No. 3, which drains into the western arm of the lagoon (Figure 2-4).
These ditches drain nearby agricultural land and parts of the naval base. Because they are
subject to tidal influences, a series of tide gates are installed in both ditches to control flooding of

the ditches and upstream farmland.

Low elevations and mild slopes characterize most of the naval base. Thus, swrface water flow
velocities are very slow. The surface runoff of the naval base drains into a network of ditches
and culverts that ultimately drain into Mugu Lagoon or Calleguas Creck. Constrictions due to
roads and other structures impede flow and tidal flushing. A small area parallel to the ocean
shoreline in the southern part of the naval base drains directly into the Pacific Ocean. Much of
the area surrounding the lagoon and extending west from the lagoon’s western limit is tidally
inundated (SCS and Landau Associates 1985). large duck ponds are located north of the

western part of the naval base.
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The area of tidal influence at NBVC Point Mugu extends along Mugu Lagoon, the ocean and the
surface water bodies and rivers that are in contact with or near the ocean (Figure 2-11)

225 Surrounding Land Use and Populations

The land surrounding NBVC Point Mugu is used for various agricultural, recreational, and
industrial purposes, as shown in Figure 2-12. The foothills of the Santa Monica Mountains
border NBVC Point Mugu to the east. They are designated as open lands used for grazing,
agricultural, and recreational purposes Point Mugu State Park is also located to the east of the
naval base. Point Mugu State Park, Mugu Lagoon, and the privately owned foothills are all part
of the Santa Monica Mountains National Recreation Area (Fugro-McClelland 1991).

Immediately north and northwest of NBVC Point Mugu are two duck clubs: the Point Mugu
Game Reserve; and the Ventura County Game Reserve These clubs provide up to 620 acres of
freshwater pond habitat for migratory waterfowl, shorebirds, and nongame species. Farther to
the north and northwest is a wide expanse of agricultural land. As shown on Figure 2-12, very
little residential and industrial development is currently present in the immediate area of NBVC

Point Mugu
2.2.6 Ecological Characteristics

The ecosystemn at NBVC Point Mugu consists primarily of the open estuarine waters of the
lagoon and the coastal tidal marsh. As a result of the development of southern California, such

estuaries and tidal marshes are rare

Mugu Lagoon is large; it is surrounded by marsh and has been protected from human
development because it is confined within the naval base Mugu Lagoon supports an abundance
of wildlife, including many state and federal protected species. It is a valuable natural resource
(Onuf 1987).

The following sections describe habitat types and typical species, special status species, linkage
among habitats, and seasonal use of habitats at NBVC Point Mugu and the surrounding area.

2.2.6.1 Habitat Types and Typical Species

Habitat types at NBVC Point Mugu consist of tidal and nontidal or upland areas. The tidally
influenced areas comprise about one-half of NBVC Point Mugu and penectrate the developed part
of the naval base. They include open water, tidal marsh, and intertidal mudflat habitat. Upland
areas consist primarily of nonnative grassland maintained by naval base personnel, grasslands,
shrublands, coastal dunes, and fresh- to brackish- to saline-water marshes. In addition, adjacent
to the naval base are privately owned and managed duck ponds totaling more than 600 acres

The four dominant habitats at NBVC Point Mugu are open water, tidal marsh, intertidal mudflat,
and uplands. Table 2-3 shows the types of habitats present on the IRP sites. Food webs for these
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habitats are illustrated in Figures 2-13 through 2-16. The following patagraphs discuss the four
dominant habitat types at NBVC Pomnt Mugu.

Open Water. About one-fifth (300 acres) of the Mugu Lagoon system is permanently inundated
open-water habitat Submerged habitat in the lagoon system includes subtidal sediments below

mean low water {Onuf 1987).

The open waters of Mugu Lagoon are strongly influenced by the lagoon’s connection with the
Pacific Ocean Daily tidal action introduces a substantial volume of ocean water carrying
suspended organisms and fish into the lagoon. Drainage ditches and creeks on the naval base
bring fresh water into the lagoon, thereby affecting the salinity, turbidity, and nutrient levels of
the water column. The lagoon is a spawning and feeding area for several species of fish,
including topsmelt (4therinops affinis) and staghorn sculpin (Leptocettus armatus) (Onuf 1987).

The open-water habitat within the lagoon is underlain by sediments of varying composition. The
sediments of the central basin and lower portion of the eastern basin of the lagoon are composed
mostly of sand. Fine silts and clays are deposited in the arms of the lagoon. The benthic
community is generally characterized by organisms adapted to soft sediments, benthic
invertebrates that burrow into sediment surfaces, and a paucity or absence of vascular plants.

Free-floating phytoplankton comprise most of the primary production, or plant growth, in the
open-water habitat However, because the waters immediately offshore are generally turbid and
nutrient-poor, ocean phytoplankton introduced by tidal action contribute little to the overall
primary production of the lagoon (Onuf 1987). Instead, the water column is dominated by
benthic diatoms, dinoflagellates, and filamentous blue-green algae (Zedler 1982). Figure 2-13
illustrates the open-water food web in Mugu Lagoon

Zooplankton are the most significant primary consumers of phytoplankton in Mugu Lagoon
Several zooplankton species found in the lagoon are copepods, cladocerans, ostracods, and arrow
worms (MacDonald 1976). Topsmelt use the lagoon for spawning, so both adults and young are
fiequently found in the lagoon. Topsmelt feed primarily on diatoms and aigae. However, they
also consume small crustaceans, insects, and some benthic invertebrates (Onuf 1987). Another
major group of primary consumers is the filter feeders, including clams and snails, which feed
mainly on planktonic organisms.

The secondary consumers consist primarily of avian predators, such as the California brown
pelican (Pelacanus occidentalis californicus) and the California least tern (Sterna antillarum
brownii). These bird species prey on fish, such as topsmelt. Other secondary consumers include
fish, such as California killifish (Fundulus parvipinnis), which feed on small crustaceans and
gastropod mollusks, and California halibut (Paralichthys californicus), which feed on small fish
and crustaceans (Onuf 1987)
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Tidal Marsh

Intermittently flooded tidal marsh is widespread throughout NBVC Point Mugu. It totals about
1,011 acres. Tidal marsh is found between mean high water and extreme high water. It is
chatacterized by vascular plants, such as cordgrass (Spartina foliosa). The eastern arm of Mugu
Lagoon contains tidal marsh directly north of the ocean inlet and north and east of the central
basin. The western arm of the lagoon has tidal marsh on both its northern and southern edges.

Pickleweed (Salicornia spp), a low-growing succulent halophyte, is found in the frequently
inundated, low elevations of the marsh. It also occurs in the high marsh with other vascular
plants, such as grasses, rushes, and herbaceous plants. The plant species composition of the less-
frequently inundated higher elevations reflects significant changes in salinity and shorter periods
of inundation. The soils are sandy and relatively inorganic, and the dominant plant species are
low-growing halophytes. The transition zone, where developed arcas and roads border the
marsh, is dominated by low-growing shrub species,

Salt panne habitat is found at the extreme upper edges of the tidal marsh and is inundated by only
the highest tides and storm events. Water deposited in salt panne habitat is 1emoved by
evapoiation, leaving barren, scalded areas. Only plants and animals tolerant of hypersaline
environments can exist in this habitat. Salt panne habitat exists cast of the sewage treatment
ponds at NBYC Point Mugu.

Figure 2-14 illustrates the tidal marsh food web at NBVC Point Mugu. Algae are important
primary producers of the tidal marsh. Algal mats in the tidal marsh consist of green algae, blue-
gieen algae, and numerous diatom species. Algal mats tend to occur in areas with sparse
vascular plant cover.

Primary consumers of the tidal marsh are benthic epifaunal invertebrates, such as the California
hornsnail (Cerithidea californica), which is abundant in the upper reaches of the tidal channels
entering the marsh. California hornsnails are found primarily in tidal pools. They forage on
benthic diatoms and detritus. Another dominant species and primary consumer in the tidal marsh
is the California melampus snail (Melampus olivasceous), which feeds on marsh algal mats
(Zedler 1982), Stiiped shore crabs (Pachygrapsus crassipes) and yellow shore crabs
(Hemigrapsus oregonensis) ate other common benthic epifaunal species that feed on algae and
diatoms.

There is little direct consumption of the vascular plants of the tidal marsh at Mugu Lagoon.
Belding’s savannah spartow (Passerculus sandwichensis beldingi) may feed on the succulent
tips of pickleweed, but only when insects arc rare. Small mammals, such as the California vole

(Microtus californicus), may also forage on marsh vegetation.

Secondary consumers of the tidal marsh are fish and birds. Topsmelt, California killifish,
staghorn sculpin, artow gobies, and longjaw mudsuckers (Gillichthys mirabilis), fish species that
are common in Mugu Lagoon, often move into tidal marsh areas. The topsmelt and California
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killifish move with the tide in order to feed. The staghorn sculpin and longjaw mudsuckers often
remain in the tidal marsh and retreat inio burrows and depressions when the tide refreats.

Herons, egrets, and other marsh birds are abundant along tidal creeks in the marsh. The snowy
egret (Egretta thula) and the great egret (Casmerodius albus) are seasonal visitors from
September through April. The great blue heron (Ardea herodias) is a permanent resident of the
Mugu Lagoon area. These herons and egrets forage for fish, small crustaceans, and other
invertebrates in the marsh and in other habitats at NBVC Point Mugu.

The federally listed light-footed clapper rail (Rallus longirostris levipes) nests in stands of
cordgrass in the tidal marsh of Mugu Lagoon (Onuf 1987) The marsh is also an important
foraging area for the rail, which eats snails, crabs, and fish. Other marsh birds that inhabit
NBVC Point Mugu include willets (Catoptrophorus semipalmatus), godwits (Limosa fedoa),
long- and short-billed dowitchers (Limnodromus scolapaceas and L. griseus, respectively), stilts,
and avocets (Recurvirostra americana).

intertidal Mudflats

Intertidal mudflats, which occur between mean lower low water and mean high water, cover
about 123 acres of Mugu Lagoon Tidal flats of bare mud adjacent to subtidal channels occur in
the central basin and the eastern and western arms of the lagoon. Tidal flushing and sediment
deposition in the lagoon have resulted in sandy tidal flats in the eastern arm and silty clay surface
sediments in the western arm. In tecent years, mudflats of the central basin have increased
because of sedimentation of the basin.

Figure 2-15 illustrates the intertidal mudflat food web at NBVC Point Mugu. Green algae,
benthic diatoms, and blue-green algae dominate the mud surface. Infaunal bivalve mollusks and
crabs are common primary consumers on the mudflat. The California hornsnail is a dominant
epifaunal grazer of the higher mudflat. It feeds primarily on fine organic detritus and on algae on
the mud surface.

Secondary consumers are fish and shorebirds. The fish move into the mudflat habitat on
incoming tides. Species that are common to the mudflats include topsmelt, arrow gobies, shiner

serfperch, and California killifish

Numerous species of surface-feeding and probing shorebirds forage over the mudflats for
sediment-dwelling invertebrates. Most shorebirds are seasonal visitors, typically during the
winter months. Common shorebird species at Mugu Lagoon include willets, long- and short-
billed dowitchers, and western sandpipers (Calidris mauri). Prey items include marine worms,
small crustaceans, and mollusks. The state- and federally-listed endangered American peregrine
falcon (Falco peregrinus anatum) is also a seasonal visitor to NBVC Point Mugu. It may be
found on the mudflats as well as in other habitats. It preys on small birds and waterfowl.
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Uplands

The most prevalent upland habitat at NBVC Point Mugu is nonnative grassland composed
primarily of ruderal vegetation. This grassland habitat occurs to the north and west of the central
basin in the vicinity of naval base infrastructure such as runways, roads, buildings, and paved
areas. Other upland areas include coastal dune habitat

Figure 2-16 illustrates the upland food web at NBVC Point Mugu. The uplands support
cultivated grasses, ornamental plants, and remnant native vegetation. Many passerine birds,
small mammals, and raptors use these grasslands. Small mammals include various species of
mice, ground squirrels, 1accoons, and rabbits. These animals are subject to predation by foxes,
coyotes, and raptots.

Species of raptors recorded on NBVC Point Mugu include American kestrel, American peregrine
falcon, red-tailed hawk, red-shouldered hawk, northern harrier, osprey, black-shouldered kite,
and burrowing owl (PRC 1993). All raptor species are nonbreeding migrants or winter visitors.
They feed on mammals, insects, and smaller birds

Other uplands at NBVC Point Mugu include a 290-acre coastal dune habitat that forms the
barrier between the sand beach to the south and salt marshes to the north along the eastern and

western arms of the lagoon.
2.2.6.2 Special Status Species

NBVC Point Mugu supports a varety of threatened, endangered, or other special status
categories of plant and animal species. A complete list of special status species expected at
NBVC Point Mugu is presented in Table 2-4.

Populations of the state- and federally-endangered salt marsh bird’s beak (Cordylanthus
maritimus) occur in the igh marsh on the southwestern part of the naval base (Onuf 1987). This
plant is hemiparasitic Tt is capable of completing its life cycle without host plants, or it can be
parasitic on the roots of other plants. It has a high tolerance for saline conditions

Belding’s savannah sparrow is listed as endangered by the State of California. It is a local, year-
round resident at NBVC Point Mugu (Onuf 1987). The spatrow forages on a variety of insects,
seeds, and small invertebrates. It has been observed feeding in upland, dune, beach, and exposed
mudflat habitats (Onuf 1987; Massey 1979).

The state and federally listed light-footed clapper rail breeds on the marshes surrounding Mugu
Lagoon (Onuf 1987). Primary nesting habitat occurs in the lower salt marsh. The California
least tern (Sterna antillarum browni), another state- and federally-listed endangered species, i3
also reported to occur at NBVC Point Mugu.
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The American peregrine falcon is currently listed as endangered by both the US Fish and
Wildlife Service (FWS) and the State of California. Peregrines are seasonal visitors at NBVC
Point Mugu and are found in all habitat types that provide foraging habitat for its prey.
Peregrines feed mostly on small birds, shorebirds, and waterfowl.

The western snowy plover (Charadrius alexandrinus nivosus) is a California species of special
concern. It was federally listed as threatened in 1993 (PRC 1993) The plover forages for
insects and other small invertebrates in lagoon mudflats.

The harbor seal (Phoca vituling), a species protected under the Marine Mammal Protection Act,
is a year-round visitor at NBVC Point Mugu. It hauls out on beaches and sandbars near the
mouth of the lagoon {Onut 1987}

2.2.6.3 Linkage Among Habitats

The movement of predators and prey between habitats is considered in evaluating ecological
exposure. Omnivorous birds, such as Belding’s savannah sparrow, and omnivorous mammals,
such as deer mice, house mice, and red fox, may feed in both upland and marsh habitats.
Insectivorous birds and mammals move between habitats based on seasonal and tidal cycles.

Predators forage in both marsh and upland habitats. Peregrine falcons consume shorebirds,
waterfowl, and passetines (Bell and others 1994). Black-shouldered kites feed on insects and
rodents in marsh areas. Northern harriers may feed on western harvest mice in the marsh, and

prey on upland rodents, birds, and lizards.
2264 Seasonal Use of Habitats

Some ecological receptors are more prevalent at NBVC Point Mugu during certain times of the
year. For example, seasonality in habitat use is displayed by fishes during the summer and by
surface feeding and probing shorebirds foraging on intertidal mudflats and shallow open waters
during winter months (Onuf 1987). Shorebitds respond to prey availability over their migratory
range, while fish may respond to temperature differences between the lagoon and near-shore
waters. Increased watershed discharges, which reduce estuarine salinity during the winter
season, may also influence prey or predator abundance.

Less fiequent tidal inundation of the high marsh may affect the seasonality of plant growth and
associated animal habitat use. Precipitation and high tides during storm periods are generally
greater during the winter months. This pxecipitation may initiate earlier and more pronounced
plant growth (Onuf 1987). Plant and animal species that prefer lower salinities may also increase
use from spring through early summer, prior to late summer, and during fall periods of drier soils
and higher salinity. For example, the salt pannes are used by waterfowl in winter and by small
mammals and insects in the summer and fall (Zedler and Notby 1986)
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2.2.7 Cultural Resources

Only one Chumash Indian archaeological site is known to occur within the boundaries of NBVC
Point Mugu. It is currently being assessed for the National Register of Historic Places. In
addition, about 12 historic sites have been identified at the naval base. They include the historic
Mugu Fish Camp, several historic ranches, and several shipwrecks.

2.3 IRP SITE DESCRIPTIONS

This section provides a brief description of IRP Sites 2, 4, 8, and 9 at NBVC Point Mugu. Figure
2-17 shows the location of these sites within the naval base

231 IRP Site 2 — Cld Shops Area

IRP Site 2, the old shops area, is a 30-acre area that is actively operated as a public works vehicle
maintenance area. The site is located at the southern end of South Mugu Road, which transects
the entire site (Figure 2-18). The site is also accessible fiom the north by Dump Road. The site
is about 500 feet east of Laguna Road; to the west of Laguna Road is Drainage Ditch No. 7,
which leads directly to Mugu Lagoon. The southern and eastern portions of the site are directly
adjacent to Mugu Lagoon. The surface of the site consists of soil and small grassy areas, paved
roads, and gravel parking areas. Numerous buildings are present within the site boundaries

IRP Site 2 consists of developed areas, and of nonnative grassland. Intertidal mudflat and tidal
marsh habitats border the site in Mugu Lagoon. Much of the surface of the site is either paved or
exposed dirt, with a few vegetated areas consisting of nonnative grassland/scrub habitat. These
areas could support small mammal and passerine bird communities. Mammals present include
several species of mice, rabbit, fox, and coyote. Intertidal mudflat borders the site to the south
and east with some tidal marsh habitat present at higher elevations

23141 History of Use

Disposal activities took place at IRP Site 2 from 1942 to 1980. During that period, wastes from
site shops were spread on the surface for disposal. The wastes included battery acid, solvents,
thinners, paint wastes, pesticide 1insate, and waste oil. The origins of the wastes, waste types,
estimated volumes, and the periods during which disposal reportedly occurred are presented in
Table 2-5 (PRC and JMM 1993). A summary of IRP Site 2 disposal practices and
source/disposal areas are listed below.

e Battery acid was poured on the ground in the area around Building 4-30
and on the northwest side of Building 402.

o Inthe 1950s and 1960s, waste oil was collected from the generator and
vehicle maintenance shops and used for dust control several times each

year.
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o Rinsate from pesticide mixing and cleanup operations was disposed of
around Building 4-6.

s From the 1940s through the early 1960s, waste paints, solvents, and
thinners were generated at the paint shops and disposed of at areas around
Buildings 4-2, 4-3, 4-7, 4-8, 4-10, 4-11, and 4-25.

During an industrial waste study (Brown and Caldwell 1978), high lead levels were identitied in
the vicinity of Building 402. The lead-contaminated soil was reportedly removed and disposed
of off site. Both the volume of soil removed and disposed of and the period of disposal are
unknown.

2.31.2 Previous investigations

In 1985, SCS and Landau Associates conducted an initial assessment study (IAS) at IRP Site 2.
Historical information regarding IRP Site 2 and the types of wastes disposed of at the site were
summarized in the IAS report (SCS and Landau Associates 1983).

A site inspection (SI) was conducted at IRP Site 2 (Fugro-McClelland 1991) to determine
whether hazardous materials were present and whether shallow groundwater, possibly impacted
by IRP Site 2, was affecting Mugu Lagoon. Soil gas samples wete collected fiom 35 sampling
points at 31 locations at depths ranging from 0.5 feet to 4.5 feet bgs. Thirty-three soil boring
samples were collected from 12 boring locations at depths of 0.5 feet to 5.9 feet bgs, and 3
monitoring wells (MW2-1, MW2-2, and MW2-3) were sampled. Sample results were used to
define the type and extent of contamination. Soil contaminants identified during the SI included
volatile organic compounds (VOC), semivolatile organic compounds (SVOC), pesticides, and
inorganic chemicals  Inorganic chemicals also were identified as potential groundwater
contaminants. Polychlorinated biphenyls (PCB) were not identified in soil or groundwater
samples (Fugro-McClelland 1991; TtEMI 2000).

During the Phase T RI field activities in 1994, soil boring samples were collected to define the
vertical and lateral extent of contamination at Site 2 and to characterize background soil
concentrations (Figure 2-18) Fifty-one surface and subsurface soil samples were collected at 22
soil boring locations. Two additional monitoring wells (MW2-4 and MW2-5) were installed to
supplement existing wells installed during the SI. Groundwater samples were collected from the
four monitoring wells at the site (MW2-1, MW2-3, MW2-4 and MW-5) over a four-quarter
period in 1994 and were analyzed for in situ parameters and chemicals. Figure 2-18 shows
sample and monitoring well locations. Phase I RI field activities also included a tidal influence

study and ecological data collection.

The HHRA performed for IRP Site 2 during the Phase I RI included the identification of COPCs,
an exposure assessment, a toxicity assessment, and risk characterization. The methods used in
the HHRA are described in detail in the Phase I RI (TtEMI 2000). The HHRA determined that
Aroclor 1260 was a COC in soil at Site 2. Aroclor 1260 was detected in the southeastern and
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southwestern portions of Site 2. No inorganic COCs were determined for Site 2 soil from the
HHRA. No COCs were determined for Site 2 soil from the Phase I ecological risk assessment.

The RI for Groundwater (TtEMI 2004) did not identify any COPCs or COPECs in groundwater
at IRP Site 2. Groundwater samples showed measurable detections of the inorganic
contaminants cobalt, copper, lead, mercury, nickel, and zinc. However, these contaminants were
measured at low concentrations and were not found on a consistent basis. No organic
contaminants were found in groundwater at the site.

Detailed discussion of risk assessment results for IRP Site 2 is in Section 3.1 of the FS The
HHRA for pathways of concern were reevaluated for Site 2 using the Phase I RI soil data and
this evaluation is inciuded in Section 3.1

2.3.1.3 Physical Characteristics

This section presents information concerning the site-specific geology, hydrogeology, and
surface water hydrology at IRP Site 2.

Geology

IRP Site 2 is located adjacent to the central basin of Mugu Lagoon and near the current and
histotic inlet of Calleguas Creek into Mugu Lagoon. The site is located on a tidal saltwater
marsh and sand bar complex that was filled prior to site operations (PRC and JMM 1993).
Calleguas Creek deposits sand, silt, and clay as the water velocity of the creek slows upon
entering the lagoon. Mugu Lagoon contains deposits of silt and clay.

The correlated lithology at IRP Site 2 indicates that the unconfined aquifer extends to an
approximate depth of 125 feet bgs; the clay cap is present from about 125 to 145 feet bgs; the
Oxnard aquifer is present from about 145 to 225 feet bgs; an aquitard is present fiom 225 to 270
feet bgs and as a lens from 305 to 345 feet bgs; the Mugu aquifer is present from about 270 to
305 feet and 345 to 380 feet bgs; and an aquitard is present from 380 to 415 feet bgs The top of
the Fox Canyon and Grimes Canyon aquifer system is encountered at about 415 fect bgs. The
total depth of the Fox Canyon and Grimes Canyon aquifer system was not determined from these

borings.

The lithology observed at IRP Site 2 consists mainly of lowland fill materials overlying an
interbedded sand and silt unit A discontinuous clay unit separates the fill and sand units at the
north and southeast portions of the site. Figures 2-19, 2-20, and 2-21 depict the shallow
lithology for IRP Site 2 and represent the synthesis of information from the borings depicted and
the borings not shown on the figures.

The fill material includes lowland fill that consists of sand, silt, and gravel, scraped from other
areas of the base. Some solid waste fill (wood debris) was encountered in the northwestemn
portions of the site at boring B2-19 Lowland filling occurred during construction of the base to
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fill in marshy and tidal areas. Lowland fill is present across the site and includes sand, silt, and
gravel. Lowland fill was differentiated from native soil by the presence of angular gravel. Cross
section AB-AB' (Figure 2-19) correlates lowland fill from IRP Site 1, in the north, into IRP
Site 2.

A clay unit directly underlies the lowland fill in the northern and southeastern portions of IRP
Site 2. The clay is discontinuous and is in lateral contact with the underlying sand vnit. The unit
ranges from 1 foot to 3.5 feet thick and consists primarily of clay, clayey sand, and sandy clay
(Figures 2-19 and 2-20). The clay is interpreted as representing the historic change in lithology
between the tidal saltwater marsh areas and the sandbars or uplands that currently surround
Mugu Lagoon and Calleguas Creek. The clay unit may be a local, discontinuous hydrogeologic
barrier in the uppermost portion of the unconfined aquifer, as evidenced by the saturated soils
observed during drilling above the clay unit

The sand unit was encountered across IRP Site 2 during the boring activities for both the ST and
Phase [ RI (TtEMI 2000). The sand unit was found to be laterally continuous and was in direct
contact with the lowland fill throughout the site, except in the north and southeast portions where
it is in direct contact with the discontinuous clay unit. The total depth of the sand unit was not
determined during SI or Phase I RI activities due to the shallowness of the completed borings.

Hydrogeology

The shallow groundwater at IRP Site 2 is partially confined. Figure 2-22, 2-23, and 2-24
presents the groundwater elevation contour maps for three quarters during the RI for
Groundwater (TtEMI 2004). Groundwater flows southwesterly from the north end of Site 1 and
discharges to the southeast along the edge of Sites 1 and 2 into the mudflats bordering Mugu
Lagoon. Along the northern portion of Site 1, groundwater flows to the southwest toward tidal
ponds and the Laguna Road drainage ditch (No 7) Thus, a north-south groundwater divide
extends through Site 1 and then becomes oriented east-west through IRP Site 2. Groundwater
flows radically from IRP Site 2 toward two tidal ponds and the Laguna Road drainage ditch;
west from IRP Site 2 into the Laguna Road drainage ditch; and south and southwest into Mugu
Lagoon. The depth to groundwater in the uppermost water-bearing zone at IRP Site 2 varies
between about 1.5 and 4.5 feet bgs depending on the location, seasonal variations, and tidal

fluctuations.

As discussed in the Phase I RI, the groundwater at NBVC Point Mugu exhibits a sodium-
chloride type chemistry that is characteristic of seawater intrusion (Hem 1992). The average
TDS concentration at Site 2 is 8,630 mg/L  The site TDS concentrations exceed the 3,000 mg/L
limit for groundwater set forth in Policy 88-63, Water Quality Control Plan, Los Angeles Region
(RWQCB 1994). Therefore, the shallow unconfined aquifer is unsuitable as a source of drinking
water and is not feasible to use the aquifer for municipal water supply, thereby justifying that the
aquifer has no beneficial use. This determination is consistent with Policy 88-63, Water Quality
Control Plan, Los Angeles Region (RWQCB 1994).
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Surface Water Hydrology

IRP Site 2 lies within drainage area 13, a 155-acre area on the west side of the central basin of
the lagoon, and drainage area 12, a 168-acre area on the cast and west side of Laguna Road (PRC
and JMM 1993). Surface water runoff from the south and east portions of the site is directed to
four outfalls that discharge to the lagoon mudflats. Runoff from the north and west portions of
the site flow to marsh areas between Dump Road and South Mugu Road. Surface water in the
marsh is connected by culverts to water within Drainage Ditch No 7 and may be affected by
high tides. Based on field observations, topographic maps, and aerial photographs of the site
vicinity, no obvious erosional channels on the site surface lead to the lagoon mudflats.

2.3.2 IRP Site 4 — Public Works Storage Yard

IRP Site 4, the public works storage yard, was a 12-acre area located about 600 feet west of
Laguna Road and 300 feet north of Mugu Lagoon (Figure 2-25) The site was an active storage
yard where vehicles, maintenance equipment, and miscellaneous maintenance parts were stored.
Several buildings were present on the southwestern portion of the site. Site 4 was unpaved,
except for Storage Road, which ran through the center of the site (Figure 2-25). An unlined
drainage ditch (No. 6) that leads directly into Mugu Lagoon forms the western border of the site.
A small, unlined ditch ran through the middle of the site into a salt marsh east of the site and then
into Drainage Ditch No. 7, which leads to Mugu Lagoon. The small ditch generally contained
water only after rain events. Both drainage ditches (Nos. 6 and 7) are tidally influenced, and the
area immediately south of IRP Site 4 is inundated by high (spring) tides about twice a year.

Removal of contaminated soils and restoration of the area as wetland and sandy bird habitat
occurted in 1997, The existing buildings, roads, and utilities were removed, as well as the site
monitoring wells. Currently the site consists of two sand islands and surrounding wetlands.

2.3.21 History of Use

Between 1966 and 1970, iransformers were serviced and maintained in the eastern portion of
IRP Site 4 (Figure 2-25). Some of the transformers that were serviced or stored reportedly
contained PCBs. An estimated 20 to 40 gallons of PCB or PCB-contaminated transformer fluid
leaked from the transformets onto the unpaved ground. On average, five to six pole-mounted
can-type transformers were serviced each year over the 4-year period (PRC and TMM 1993),
Transformers as well as waste chemical and oil drums were stored in the northern portion of IRP
Site 4 (Figure 2-25), although neither the volume nor content of these drums has been identified.
Some drums, however, reportedly contained the following (PRC and JMM 1993):

Unspecified solvents
Carbon tetrachloride
Trichloroethene
Waste oil

Stoddard solvents

* & & @ @
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¢ Paints containing lead
e Paint stripper sludge containing methylene chloride
e Phenols

During an August 1994 site visit, sandblasting was being conducted to the east of Building 617
(Figure 2-25). Sandblasting wastes in the form of a black grit were not contained, and have been
spread by wind and carried by vehicle tires and storm water beyond the sandblasting atea.

Disposal areas at IRP Site 4 are described below, with the areas noted shown in Figure 2-26.

» The transformer maintenance and storage area {about % acre on the
eastern poriton of the site) was used for storage and service of
transformers that reportedly contained PCBs. Spill reports estimate that
20 to 40 gallons of PCB or PCB-contaminated transformer fluid leaked
from the transformers onto unpaved ground.

e The waste chemical drum storage area (about 3 acres on the northern and
central portion of the site) was used for storage of transformers and waste

chemical and oil drums.

e The sandblasting area (visible sandblasting grit covered about !4 acre east
of Building 617) was observed in operation during a site visit in August
1994, Sandblasting waste was not contained and was spread to other parts
of the site by wind, vehicle tires, and storm water. '

2322 Previous !nvestigations

In 1985, SCS and Landau Associates conducted an IAS at IRP Site 4. Historical information
regarding IRP Site 4 and the types of wastes disposed of at the site were summarized in the TAS
report (SCS and Landau Associates 1985)

An SI was performed in 1989 at IRP Site 4 (Fugro-McClelland 1991) to assess whether
hazardous materials were present and to determine whether shallow groundwater, potentially
impacted by IRP Site 4, was affecting surface water bodies near the site. Soil borings and
monitoring wells were used to define the type and extent of contamination. Eighteen composite
soil samples were collected from 10 boreholes within Site 4 during the 1989 SI. Four sutface
water samples were collected from the unlined drainage ditch (No. 6) just west of the site.
VOCs, SVOCs, Aroclor 1260, chromium, and lead were detected in the soil boring samples.
Chromium and lead were also detected in the sediment samples, along with
dichlorodiphenyltrichloroethane (DDT) and its degradation products. The surface water samples
appeared to be free of contamination, with the exception of chromium. Results of the SI are
summarized in the Phase I RI (TtEMI 2000).

The HHRA performed for IRP Site 4 during the Phase I RI included the identification of COPCs,
an exposure assessment, a toxicity assessment, and risk characterization. The methods used in
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the HHRA are described in detail in the Phase I RI (TtEMI 2000). Preliminary COPCs identified
for soil included VOCs, SVOCs, pesticides/PCBs, and inorganics, including heavy metals, The
COPCs evaluated quantitatively in the HHRA following the COPC identification process were
Aroclor-1254, Aroclor-1260, and lead. The HHRA determined that pathway risks for these
chemicals did not exceed target risk or hazard levels, therefore no COCs were identified.

In 1994, the Phase I RI field investigation activities included the collection of surface soil
samples from 66 locations throughout Site 4 (Figure 2-26). These data was used to support the
Phase I ecological assessment and to evaluate the potential effects of contaminants in surface
water as well as soil and sediment to a depth of approximately 3 feet. Thirty composite soil
samples were collected from 15 borcholes and 58 sediment samples were collected from 16
drainage ditch locations The ecological risk assessment for the surface soil samples are
presented in draft Phase I RI technical memorandum (PRC 1996). COCs evaluated in the RI
technical memorandum based on human and ecological risk were SVOCs, pesticides, PCBs, and

metals (PRC 1996)

A predictive risk assessment was performed in 1996 to derive ecological risk-based screening
levels and to develop cleanup goals for materials to be dredged during a removal action at Site 4.
These ecological-based screening levels were intended to represent concentrations of potential
contaminants that may remain in the sand island construction materials and in the residual soil
will be protective of ecological receptors (avians) that are likely to use the proposed wetland that
was constructed as part of the removal action (OHM 1996). An exposure assessment was
completed for the California clapper rail, Least Tern, Great Blue Heron, Western Sandpiper, and
Perguine Falcon. The primary PCB detected at the site was Aroclor 1260. Metals that exceeded
cleanup goals were arsenic, copper, and lead. Cleanup levels were established for PCBs
(0.88 milligrams per kilogram [mg/kg]), arsenic (20 mg/kg), lead (64 mg/kg), and copper (182
mg/kg) (OHM 1996).

The removal action was conducted in 1997 and confirmation samples were collected to ensure
that COCs were removed or minimized. Results from the confirmation sampling indicated that
the removal action effectively eliminated all COCs in soils. The confirmation sampling results
are summarized in the removal action documentation report {(OHM 1997)  Confirmation
samples collected as part of the removal met the RAOs for the site (OHM 1997). Upon
completion of the removal action, Site 4 was restored as a wetland habitat,

During the Phase I field activities in 1994, five groundwater-monitoring wells were installed at
IRP Site 4 (MW4-1, MW4-2, MW4-3, MW4-4, and MW4-5). Four quarters of groundwater
samples were collected from these wells in 1994 to evaluate groundwater flow direction and the
attenuation of ecological COPCs in groundwater at the site (TtEMI 2000). COPECs for
groundwater at IRP Site 4 were identified in the Phase I RI because the potential exists for a
complete pathway to surface-water ecological receptors. Inorganic contaminants detected in
groundwater at IRP Site 4 included copper, nickel, lead, and silver. Each metal occurred in
groundwater samples at a frequency greater than 5 percent, and also exceeded either a chronic or
an acute ambient water quality criterion. However, none of these contaminants were found to be
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COCs, and no groundwater COCs were identified for IRP Site 4 in the Phase I RI (TtEMI 2000).
The five Site 4 monitoring wells were abandoned during removal activities in 1997

The RI for Groundwater (TtEMI 2004) did not identify any locations at IRP Site 4 where
groundwater contaminants were detected at levels above National Ambient Water Quality
Criteria. The RI for Groundwater also did not identify any COPCs or COPECs for groundwater
at IRP Site 4.

Section 3.2 of this FS describes the risks resulting from contaminants in soil and groundwater at
IRP Site 4 and discusses the risk agsessment results for the site.

2.3.23 Physical Characteristics

This section presents information concerning the site-specific geology, hydrogeology and surface
water hydrology at IRP Site 4.

Geology

The unconfined aquifer extends to an approximate depth of 120 feet bgs; the clay cap is present
from about 125 to 145 feet bgs; the Oxnard aquifer is present from about 145 to 225 feet bgs; an
aquitard is present from 225 to 270 feet bgs and as a lens from 305 to 345 feet bgs; the Mugu
aquifer is present from about 270 to 305 feet and 345 to 380 feet bgs; and an aquitard is present
from 380 to 445 feet bgs. The top of the Fox Canyon and Grimes Canyon aquifer system is
encountered at about 445 feet bgs.

Soil borings conducted during the SI and Phase I RI were advanced to a maximum depth of 135
feet bgs. The lithology observed at IRP Site 4 consists of fill materials overlying a
semicontinuous clay unit and a sand unit with interbedded silt. A second clay unit was
encountered in a single well on the east side of IRP Site 4

The fill material included a lowland fill that consisted of readily available soil materials scraped
from areas of NBVC Point Mugu. Lowland filling occurred during construction of the naval
base to fill in marshy and tidal areas. The elevated site area, as compared to the surrounding
tidal marsh atea, indicated that lowland fill was present across IRP Site 4. Lowland fill was
differentiated from native soil by the presence of angular gravel and wood, metal, and brick
debris.

The clay unit directly underlies the lowland fill, now restored as sand islands. This unit extends
beneath the islands along the northern side of the site and was encountered primarily in borings
north of the east-west dirt road (the former Storage Road) across IRP Site 4 (Figure 2-27). The
unit ranges from 0 to 2 feet thick and consists primarily of clay with some sand and silt The
clay unit was typically encountered at an approximate depth of 1 to 3 feet bgs. The clay is
interpreted as representing the historic surface of the tidal saltwater marsh that was filled to
construct IRP Site 4. The clay unit may be a local hydrogeologic barrier in the uppermost
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portion of the unconfined aquifer, as evidenced by the saturated soils first observed during
drilling below the clay unit

The sand unit was encountered across Site 4 during the boring activities for both the SI (Fugro-
McClelland 1991) and the Phase 1 RI {TtEMI 2000). The sand unit is laterally continuous and is
in direct contact with the clay unit across the northern portion of Site 4, except at boring B4-11
where it is in contact with the fill. The sand unit was in direct contact with the lowland fill in the
area south of the former Storage Road except at boring MW 4-5 whete it is in direct contact with
the clay unit (Figure 2-27). The total thickness of the sand unit was not determined during ST or
Phase T RT activities because of the shallowness of the completed borings. The sand unit consists
primarily of fine- to medium-grained sand.

The lower clay unit was encountered at about 10 feet bgs at boring MW 4-2, with a minimum
thickness of 3 feet. Because relatively few borings were completed to depths greater than about
5 feet bgs, the lateral extent of the lower clay unit is not known. The lower clay unit was not
encountered in borings MW 4-1 or MW 4-3, both of which were completed to the same depth as
MW 4-2. The lower clay unit contained some sand and silt stringers.

Hydrogeology

Shallow groundwater at IRP Site 4 may be partially confined as evidenced by the presence ot a
lateral clay unit along the southem edge of the site. Figured 2-22, 2-23, and 2-24 presents the
groundwater surface contour maps for three quarters of groundwater elevation measurements
taken in 1994 Groundwater and surface water elevations are tidally influenced at IRP Site 4.

As discussed in the Phase I RI, the groundwater at NBVC Point Mugu exhibits a sodium-
chloride type chemistry that is characteristic of seawater intrusion (Hem 1992). The average
TDS concentration at IRP Site 4 is 17,500 mg/L as measured during the Phase T RI (TtEMI
2000). The site TDS concentration exceeds the 3,000 mg/L limit for groundwater set forth in
Policy 88-63, Water Quality Control Plan, Los Angeles Region (RWQCB 1994), making the
shallow unconfined aquifer unsuitable as a source of drinking water It also is not feasible to use
the aquifer for a municipal water supply, so the aquifer has no beneficial use.

Surface Water Hydrology

IRP Site 4 is surrounded by marshes located between two north-south trending drainage ditches
{(Nos. 6 and 7) on the north shore of Mugu Lagoon (Figure 2-28). The site was relatively flat
with a small tidally inundated salt marsh along the northeast corner, which is connected to the
lagoon by Drainage Ditch No. 7. Drainage Ditch No. 6 to the east extends from Mugu Lagoon to
2,000 feet north of the main portion of the site, which consists of the sand islands.

Surface water runoff fiom the site flows into small drainage ditches on and adjacent to the site,
which then flows through Drainage Area 12 to Drainage Ditch No. 7 to the cast. Drainage Area
12 covers about 168 acres and consists of marsh and the sand islands. Runoff in drainage area
12 flows overland into marshes and into Drainage Ditch No. 7, which empties into Mugu
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Lagoon. Drainage Ditch No. 7 is tidally influenced; surface water from incoming tides flows
into ditches and low-lying areas on both the west and east sides of Laguna Road.

Because of the topography before the restoration of IRP Site 4, nearly all surface water runoff
flows toward Drainage Ditch No. 7 except for runoff along the bank of Drainage Ditch No. 7.
Drainage Ditch No. 6 receives surface runoff from areas to the west of the site and is tidally
influenced. Flow in Drainage Ditch No. 6 was formerly restricted by a flow control structure,
which consists of a combination of tide heights, and three smail (10-inch-diameter) metal pipe
conduits near the high-water line. There are flap gates on the upper conduits on the south
(lagoon) side of the structure, but none on the lower conduits. Tides were observed and currents
measured at the bridge and tide gate structure in Drainage Ditch No. 6 The NBVC Point Mugu
area, including Mugu Lagoon, is subject to tidal fluctuations which are characterized by two high
tides and two low tides during a 24-hour period. Tidal fluctuations observed in Drainage Ditch
No 6 are also characteristic of this type of tidal cycle.

In general, the neap tide curve at IRP Site 4 more closely mimics the predicted tides for the area
than does the spring tide curve. Time lags occur for all tide levels at IRP Site 4. In the spring,
the lower tide water levels are considerably higher than the predicted tide levels. The higher low
tides and the longer time lags experienced at IRP Site 4 during the spring tide may result from
the larger water volumes that the narrow ditch, shallow tidal marsh channels, and the bridge and
tide gate structure must accommodate. All of these natural and constructed features tend to
restrict flow and can apparently more easily accommodate the smaller tidal prism associated with
neap tides. The highest currents associated with both the spring and neap tides were observed
during mid-tide. These tidal currents apparently have the greatest potential to resuspend and
transport sediments in Drainage Ditch No. 6 (as well as in Drainage Ditch No. 7 and associated
marshes).

233 IRP Site 8 — Runway Landfil}

IRP Site 8, the runway landfill, is located north of 11th Street, immediately west of Laguna
Road, at the northeast end of Runway 9-27 (Figure 2-29). The site is curently within a fenced,
controlled-access area. IRP Site 8 is approximately 4 acres in area, and is vegetated with
grasses. A drainage ditch formerly located within the site was moved to the north in the 1950s.
A former Native American burial ground is reportedly located west of IRP Site 8, just east of
Runway 9-27 (TtEMI 2000).

The habitat at IRP Site 8 is predominantly upland, with some marsh habitat to the north and cast.
The upland area is populated with nonindigenous grasses and small mammals, birds, and
invertebrates. The marsh is populated by birds, insects, and benthic organisms,
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2.3.31 History of Use

The runway landfill was reportedly used for trash burning and the disposal of shop and
household wastes from the mid-1940s until 1952 (PRC and TMM 1993). The volume and
specific type of wastes disposed at IRP Site 8 are poorly documented. However, plastic and
metal debris was observed during the Phase TRI. The landfill was reportedly covered with 3 feet
of soil when the landfill was abandoned (SCS and Landau Associates 1985).

2.3.32 Previous Investigations

An TAS (SCS and Landau Associates 1985) concluded that the spread of contaminants from the
source area at IRP Site 8 was not likely, and therefore no further study of the site was necessary.
However, the NBVC Point Mugu technical review committee recommended additional
sampling. An SI was conducted to provide further data (Fugro-McClelland 1991). The SI
included a geophysical survey to better determine the boundaries of the landfill. Soil samples
were collected during the installation of four shallow monitoring wells, The soil samples were
found to contain VOCs, SVOCs, and inorganic compounds; no pesticides or PCBs were
detected. Groundwater samples were collected from monitoring well pairs at four locations at
Site 8. A sample from one well indicated the presence of toluene, methylene chloride, endrin,
ketone, and inorganic compounds (Fugro-McClelland 1991).

During the Phase I RI field investigation, 37 surface and subsurface soil samples were collected
from 12 soil borings located in the castern part of the site, near the western site boundary, and
from borings drilled during the installation of four monitoring wells (Figure 2-29)  Four
additional monitoring wells were installed at IRP Site 8 during the field activities. Groundwater
samples were collected from newly installed wells and from previously installed wells during
four quatters of sampling over a 1-year period.

The HHRA performed for IRP Site 8 included the identification of COPCs, an exposure
assessment, a toxicity assessment, and risk characterization and the methods used in the HHRA
are described in detail in the Phase I RI (TtEMI 2000). Preliminary COPCs identified for soil in
the Phase T RI at Site 8 included VOCs, SVOCs, pesticides/PCBs, and inorganics, including
heavy metals. Based on the HHRA, potential human health cancer risks for all receptors are less
than EPA’s risk management range, for current and future intended uses. Thus, no soil COCs
were identified under any human exposure scenario. Additionally, no soil COCs for ecological
receptors were identified at IRP Site 8 (TtEMI 2000).

Neither the Phase I RI (TtEMI 2000) nor the RI for Groundwater (TtEMI 2004) identified any
pathways for direct human exposure to groundwater at IRP Site 8. The inorganic contaminants
detected in groundwater samples during the Phase I field investigation at Site 8 were cadmium,
copper, lead, mercury, nickel, silver, and zinc. No organic contaminants were detected in
groundwater at the site (TtEMI 2000). TDS results from the sampling showed levels exceeding
the RWQCB guidance maximum value of 3,000 mg/L; however, it was determined that the high
TDS was not due to contaminant sources at Site 8. Additionally, the human health pathway for
municipal groundwater does not exist because the shallow groundwater is not a source of
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drinking water and does not have beneficial use as a water supply. Detected chemicals, however,
were above the acute ambient water quality criteria. Therefore, an ecological risk assessment
was recommended (TtEMI 2000)

The COPECs for groundwater identified in the Phase I RI (TtEMI 2000) include copper,
mercury, silver, and phosphorus. Those identified in the RI for Groundwater (TtEMI 2004) are
nickel and silver. The results of fate and transport modeling of nickel showed that it would take
more than 1,000 years for nickel from IRP Site 8 to exceed its screening criterion in groundwater
adjacent to ODD No 2, the surface water receptor. Further, although the potential exists for
nickel in groundwater to contribute to concentrations in surface water, nickel is not likely to be
bioavailable or to cause significant effects to ecological receptors (TtEMI 2004).

Section 3 3 of this FS describes the risks resulting from contaminants in soil and groundwater at
IRP Site 8 and discusses in detail the 1isk assessment results for the site.

2.3.3.3 Physical Characteristics

This section presents information concerning the site-specific geology, hydrogeology, and
surface water hydrology at IRP Site 8.

Geology

The soils at IRP Site 8 have been described based on the boreholes located there. Therefore,
lithologic descriptions for IRP Site 8 are limited to the upper 40 feet bgs. The regional geology
is described in Section 2.2.4. Soils at IRP Site 8 are located in the unconfined aquifer, which
extends to approximately 105 feet bgs [RP Site 8 soils consist of an upper sand, a clay unit, a
sand with silt unit, and a lower sand, all located within the upper portion of the unconfined
aquifer The shallow lithology at IRP Site 8 is shown in Figures 2-30 and 2-31.

The upper sand unit is present at the surface over most of the site, ranging from 1 to 6.5 feet in
thickness This unit contains poorly graded sand, silty sand, and sandy silt with some lenses of
clay. Some fill is present in the upper sand, indicated by the presence of gravel and debris. No
obvious boundary between the fill and the underlying native material was found from the boring
logs. The clay unit underlies the upper sand across the site, and varies in thickness from 1.5 to
15 feet. The clay unit includes clay, silty clay, sandy clay, and clayey sands. A sand with silt
unit underlies the clay unit across the site, and ranges from 13 to at least 31 feet in thickness.
The unit is poorly graded fine sand and silty sand. The lower sand was observed only in the deep
wells at IRP Site 8. It is coarse-grained with very few fines, light to olive brown, and wet. The
bottom of the lower sand was not observed in these botings.

Hydrogeology

Groundwater at IRP Site 8 occurs near the ground surface, between 3.5 and 7 feet bgs depending
on the season and location (Figures 2-22, 2-23, and 2-24) The elevation of the groundwater is
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only minimally influenced by tidal activity. Groundwater flow appears to be toward the
northeast, with a gradient of approximately 0.002. Hydraulic conductivity values based on slug
test data ranged from 0 0004 to 0.011 inch per second, with most values 0.003 inch per second or
greater. Hydraulic conductivity and gradient values were used to calculate the groundwater flow
velocity. As a result of the variability in hydraulic conductivities, the flow velocity values
ranged from 50 to 296 feet per year, with an average of 86 feet per year IRP Site 8 groundwater
exhibits characteristics of saltwater intrusion, with high concentrations of TDS and a sodium-
chloride-type chemistry. The high TDS levels exceed the concentration limit set forth for
beneficial use aquifers in Policy 88-63, Water Quality Control Plan, Los Angeles Region
{(RWQCB 1994)

Surface water from IRP Site 8 flows toward ODD No. 2, located 400 feet north of the site A
drainage ditch was previously located closer to the site when the landfill was active. This diich
was likely a conduit for contaminant transport from surface water to the Mugu Lagoon.

2.3.4 IRP Site 9 — Main Base Fire Training Area

IRP Site 9 consists of the main base fire training area. The site is located in the northwestern
portion of NBVC Point Mugu, approximately 250 feet from the naval base boundary, and is
bordered on the notth by Casper and Perimeter Roads (Figure 2-32). IRP Site 9 is approximately
15 acres in area, and contains two burn pits. The first is an abandoned, unlined pit 40 feet in
diameter, surrounded by a soil berm. This pit contains the remains of an aircraft used for
firefighter training. The second pit is similar in size but has a concrete lining to prevent
unburned fuel from leaching to the soil and groundwater. The second pit is active and currently
is used for firefighter training.

IRP Site 9 is bordered to the north and west by the Ventura County Game Reserve and the Point
Mugu Game Reserve, respectively, covering approximately 600 acres (PRC and IMM 1993). A
drainage ditch adjacent to Casper Road discharges to the Mugu Lagoon. The site itselt is
composed of grasslands and nontidal marshes, and is populated by birds and small mammals.

2.3.4.1 History of Use

The original burn pit was used for firefighter training from the late 1950s until 1984, Typical
fire training exercises included pouring jet fuel and waste oil products into the pit, igniting them,
and then extinguishing the fire with water and chemicals Unburned liquids then flowed down a
drainage ditch to a pit, where they evaporated or infiltrated to the soil. Fire training operations at
the old burn pit were shut down in 1984 by order of the Ventura County Environmental Health
Department (TtEMI 2000). Approximately 10 percent of the 325,000 gallons of fuel reportedly
consumed at the old fire pit was not fully burned (SCS and Landau Associates 1985). Although
the majority of the fuel used at the burn pit was jet propellant (JP)-4 and JP-5, waste motor oil
and other flammable liquids were used, including alcohol, hydraulic fluid, transmission fluid,
transformer fluid, paint thinner, solvents, and carbon tetrachloride (PRC and IMM 1993).
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2.3.4.2 Previous Investigations

Several investigations have been performed at IRP Site 9 since the mid-1980s. A preliminary
hydrogeologic assessment (Geotechnical Consultants, Inc. 1985) included a collection of soil and
groundwater samples from 20 test pits throughout the site. Hydrocarbon contamination was
present in the soil and groundwater samples, with total petroleum hydrocartbon (TPH)
concentrations ranging from nondetect to 74 mg/L in groundwater and up to 100,000 mg/kg in
surface soils southwest of the pit. An IAS (SCS and Landau Associates 1985) gathered historical
information, including the types of fuels burned at the old burn pit.

Three soil and groundwater samples were collected during a confirmation study at IRP Site 9
(WESTEC Services, Inc. [WESTEC] and Stollar 1987), Shallow soil samples collected from
stained areas north of the fire pit were contaminated with oil and grease, PCBs, phenols, organic
lead, and polynuclear aromatic hydrocarbons (PAH). il and grease was detected in upgradient
and downgradient wells, and phenol was present in groundwater samples from downgradient
wells.

During an SI conducted at IRP Site 9 (Fugro-McClelland 1991), soil-gas surveys and cone
penetrometer tests were conducted, and soil borings and monitoring wells were installed. Forty-
seven soil gas samples were collected from 42 locations at 3.0 and 6.0 foot depths. Twenty-
seven soil boring samples were collected from 12 boreholes at 0.5 and 5.0 foot depths.
Groundwater samples were collected from 20 cone penetrometer locations at Site 9 and
groundwater samples were collected at 5 site monitoring wells. Soil samples were found to be
contaminated with VOCs, SVOCs, pesticides, PCBs, total recoverable petroleum hydrocarbons
(TRPH), and lead. Groundwater samples contained VOCs, SVOCs, pesticides, PCBs, and lead

(TtEMI 2000).

The 1994 Phase 1 Rl field investigation included collection of surface and subsurface soil
samples during hollow-stem auger drilling, collection of a surface water samples, monitoring
well installation and groundwater sampling, a tidal influence study, and collection of ecological
data. Soil boring samples were collected to determine contaminant levels in soils at the old and
new fire pits, the drainage swale, and the overflow pit. Samples also wete collected from two
locations outside the suspected contamination areas. A total of 57 surface and subsurface soil
samples were collected from 18 locations within IRP Site 9 (Figure 2-32) Fourteen of the 57
samples were collected from boreholes during the installation of four monitoring wells that wete
installed downgradient of the old fire pit (TtEMI 2000). Soil samples were analyzed for VOCs,
SVOCs, pesticides/PCBs, TPH, dioxins and furans, total metals, and physical parameters.

Several of the low features at IRP Site 9, including the old fire pit, the drainage swale, and the
overflow pit, have been observed to collect standing water during heavy rains. A sample of
standing water was collected from the drainage swale during a storm event.

To supplement the existing monitoring wells, four new monitoring wells were installed as part of
the Phase I RI. Two wells were placed at each of the fire pits. Groundwater samples were
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collected from these new wells and from seven preexisting wells during four quarters of
sampling over a l-year period.

The HHRA performed for IRP Site 9 during the Phase I R included the identification of COPCs,
an exposure assessment, a toxicity assessment, and risk characterization. The methods used in
the HHRA are described in detail in the Phase I RI (TtEMI 2000). Dioxins and furans were
detected in soil at the old fire-training pit during the Phase 1 RI. Most of the contaminants at IRP
Site 9 are centered on the new fire ring and the old fire training pit and associated drainage swale
and overflow pit Preliminary COPCs identified for soil in the Phase I RI included VOCs,
SVOCs, pesticides/PCBs, dioxins and furans, and inorganics, inciuding heavy metals. Section
3 4 of this FS provides a summary of the distribution of contaminants in soil, results of the
HHRA in the Phase T RI (TtEMI 2000), results of the ecological risk characterization, and the
contaminant and site risks for soil at IRP Site 9

Although a number of ecological COPCs were identified in soil during the Phase [ Rl at IRP Site
9, these chemicals were detected at very low concentrations and at low frequencies. Thus, no
soils COPECs for ecological receptors were identified at IRP Site 9.

Inorganic contaminants detected above National Ambient Water Quality Criteria in groundwater
at IRP Site 9 are copper, mercury, nickel, silver, and zinc in three monitoring wells installed on
the site. Two VOCs were detected in groundwater at IRP Site 9; however, the maximum
detected concentrations for these VOCs do not exceed the screening levels presented in EPA’s
vapor intrusion guidance and no further evaluation is necessary for this pathway. The
groundwater contaminants at IRP Site 9 that were identified and evaluated in the RI for
Groundwater (TtEMI 2004) are cobalt, copper, molybdenum, nickel, and zinc. No COPCs were
identified for groundwater at IRP Site 9 during the RI for Groundwater (TtEMI 2004).

2.3.4.3 Physical Characteristics

The soils at IRP Site 9 have been described based on the boreholes located there. Therefore,
lithologic descriptions for IRP Site 9 are limited to the upper 21 feet bgs. The regional geology
is described in Section 2.2.4. Soils at IRP Site 9 are located in the unconfined aquifet, which
extends to approximately 110 feet bgs. Site 9 soils consist of a silt unit, a clay unit, and a sand
unit, all located within the upper portion of the unconfined aquifer (Figures 2-33 and 2-34).

The silt unit is present at the surface over a portion of the site, ranging from 0 to 5.5 feet in
thickness. This unit contains mostly silt with some clayey and sandy silt. The clay unit
underlies the silt unit, and is exposed at the surface where the silt unit is not present. The clay
unit varies in thickness from 1.5 to more than 14 feet, and consists of clay, sandy clay, and
clayey silt. A sand unit underlies the clay unit across the site. The bottom of the sand layer was
not encountered during the investigations at IRP Site 9. The unit is poorly graded fine- to
coarse-grained sand and silty sand, with some clay lenses.
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Groundwater at IRP Site 9 occurs near the ground surface, between 3.5 and 7 feet bgs depending
on the season and location (Figures 2-22, 2-23, and 2-24). The elevation of the groundwater is
only minimally influenced by tidal activity. Groundwater flow appears to be toward the
northeast, with a gradient of approximately 0.001 to 0 003. Hydraulic conductivity values based
on slug test data ranged from 0.001 to 0017 Hydraulic conductivity and gradient values were
used to calculate the groundwater flow velocity. As a result of the variability in hydraulic
conductivities, the tflow velocity values ranged from 34 to 920 feet per year, with an average of
318 feet per year. IRP Site 9 groundwater exhibits characteristics of saltwater intrusion, with
high concentrations of TDS and a sodium-chloride-type chemistry. The high TDS levels exceed
the concentration limit set forth for beneficial use aquifers in Policy 88-63, Water Quality
Control Plan, Los Angeles Region (RWQCE 1994).

Drainage Ditch No. 1 is located several hundred feet from IRP Site 9 to the north, west, and
south, and several game reserve duck ponds are located 500 feet to the north. Surface water
from IRP Site 9 likely infiltrates the soil prior to reaching the drainage ditch system.
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FIGURE 2-5
NBVC REGIONAL GEOLOGY

Final FS IRP Sites 2, 4, 8, & 9
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mTeira Tech EM knc

NBVC POINT MUGU CALIFORNIA
U.S. Navy Southwest Division, NAYFAC, San Diego

FIGURE 2-10
GROUNDWATER ELEVATION CONTOURS
FOR THE LOWER AQUIFER SYSTEM
SPRING 1998

Final FS IRP Sites 2,4, 8, & 9
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NBVC POINT MUGU CALIFORNIA
U.S. Navy Southwest Division, NAVFAC, San Diego

FIGURE 2-12
LAND USE CF
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Raptors
Peregrine Falcon
Osprey

Piscivorous Birds
California Least Tern
California Brown Pelican

Dowitcher

Benthic—Feeding Fish
Californta Killlflsh
Californla Halibut

Benthic Invertebrotes

Polychaetes  Gastropods
Crusteceans  Pelecypods
Copepods

Primary Producers
Phytoplankton  Diatoms

Benthic—Feeding Birds

Western Sondpiper

Zooplankton
Cladacerans

Ostracods

Blue—Green Algae

Tetra Tech EM inc.

NBVC POINT MUGLU, CALIFORNIA
U.8. Navy Southwest Division, NAVFAC, San Diego

NOTE:

Species under each
guild heading vary in
actual diet compeosition.

FIGURE 2-13
OPEN-WATER FOOD WEB
OF MUGU LAGOON

Final FS IRP Sites 2,4, 8, &8

Fig 2-13_open water food web dwg -~ OWH - 03/30/2004 - G8016.007 04.12.02.04.18
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Raptors

Peregrine Falcen

Piscivorous Birds
Great Blue Heron  Egret
California Brown Pelican

Benthic—Feeding Birds

Dowltcher  Western Snowy Plaver

Benthic—Feeding Fish
Callfornla Klitfish Arrow Goby

Benthic Invertebrates
Polychaetes Crustaceans Mollusks

Primary Producers
Phytoplankton  Diatoms  Green Algae

Decaying Organic Matter

Tetra Tech EM Inc.

NBVC POINT MUGU, CALIFORNIA
U.5. Navy Southwest Division, NAVFAC, San Diego

FIGURE 2-15
INTERTIDAL MUDFLAT FOOD WEB

Specles under each
guild heading vary In
actual diet composition.

OF NBVC POINT MUGU

Final FS IRP Sites 2, 4,8, & 9

Fig 2-15_mudfiat food web.dwg - DWH - 03/30/2004 - G9016.007 04 12,0204 18
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/ AND FILL AREA
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B1—5|‘® (1952-1959)

ST,

“\\NQN1-9
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MUD FLATS

MUD FLATS

SITE 11

LEGEND
MARSH CREEK Py
CHANNEL
s
: 3
MUGU LAGOON A
)
®
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MUD FLATS T
e
NOTE:

Rl MONITORING WELL LOCATION

Sl MONITORING WELL LOCATION

St SOIL BORING LOCATION

UST SI MONITORING WELL LOCATION
SURFACE WATER SAMPLE LOCATION
Rl SOIL BORING LOCATION

MARSH AREA

DISPOSAL/SOURCE AREA BOUNDARY

AVERAGE GROUNDWATER FLOW DIRECTION
SI LOCATIONS ARE APPROXIMATE

Tetra Tech EM Inc.

NBVC POINT MUGU, CALIFORNIA
.S, Navy Southwest Division, NAVFAC, San Diego
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SCALE: 1" = 350

FIGURE 218
IRP SITE 2 OLD SHOP AREA
SAMPLE LOCATIONS

Final FS IRP Sites 2, 4, 8, &9

Fig 2-18 shop samp loc.dwg - DWH - 03/30/2004 - G9016.007.02 12.02.04 18




MEAN SEA
LEVEL (MSLYO

-5

NORTHEAST

AB

SAND

SW — WELL-GRADED SANDS

SP — POORLY—GRADED SANDS
SM — SILTY SANDS

SC — CLAYEY SANDS

ML — SANDY SILTS, CLAYEY SILTS
CL — SANDY CLAYS, SILTY CLAYS

CONTACT

INFERRED CONTACT

APPROXIMATE WATER LEVEL MEASURED
DURING DRILLING ACTIVITIES

MONITORING WELL SCREENED INTERVAL

OPEN
BURN

SOLD
WASTE FILL

MW1-9

DREDGE
MATERIALS

1 B1-8

| Mwi1-8

% OPEN
. BURN
~~ __AREA

SOUD
WASTE FHLL

SAND

SITES 1 & 2 LOCATION MAP

J(BEND IN SECTION):

—[B2=13

25

VERTICAL SCALE:
iN FEET

25"

100" 0 100° 200
HORIZONTAL SCALE: IN FEET
VERTICAL EXAGGERATION IS 40X,

SOUTHWEST

AB'

10

MW2~1
L4)]

LOWLAND

|

SAND

-5

IilI.IIIIII.IIII!II'HIIII|II|!III||IIi[IIH

Tetra Tech EM Inc.

NBVC POINT MUGU, CALIFORNIA
U.S. Navy Southwest Division, NAVFAC, San Diego

FIGURE 2-19
IRP SITE 2 OLD SHOPS AREA
GEOLOGICAL CROSS-SECTION AB-AB'

Final FS IRP Sites 2, 4, 8, & 9

Fig 2-19_shop x-sect AB dwg - DWH - 03/30/2004 - GS016.007.04 1202 04 18
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FIGURE 2-21
IRP SITE 2 OLD SHOPS AREA
GEOLOGICAL CROSS-SECTION b-b'

Final FS IRP Sites 2, 4, 8, &9
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(BEND IN SECTION)

INFERRED CONTACT

APPROXIMATE WATER LEVEL MEASURED
DURING DRILLING ACTIVITIES
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FIGURE 2-27
RP SITE 4 PUBLIC WORKS STORAGE YARD
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FIGURE 2-29
IRP SITE 8 RUNWAY LANDFILL
SAMPLE LOCATIONS
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FIGURE 2-31
IRP SITE 8 RUNWAY LANDFILL
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TABLE 2-1: STRATIGRAPHY OF THE VENTURA BASIN SOUTH OF THE

SANTA CLARA RIVER
Feasibility Study for IRP Sites 2, 4, 8, and 9

Age Descripticn
ALLUVIUM (Qal). Interbedded layers and lenses of fluvial
HOLOCENE sand, gravel, cobbles, silt, and clay; 300 to 500 feet thick.
z i
< T P
z % | TERRACE DEPOCSITS (Qt). Marine and continental gravel,
E sand, and clay.
« PLEISTOCENE = |——fmm-m--mm-mmmmcocoooooooooooooooooomooooooonenn
ut] o SAN PEDRO FORMATION {(Qsp). Marine and fiuvial sand,
O 4 | gravel, sit, and olay; 600 to 1,800 feet thick
g SANTA BARBARA FORMATION (PQsb). Marine silt, clay,
sand, and gravel; 8G0 to 2,000 feet thick.
PLIOCENE = = = prmmmmmmmmmmmmme e oo e mm oo m
PICC FORMATION {Pp). Marine sandstone and shale with
lenses of conglomerate; 0 to 12,000 feet thick.
> SANTA MARGARITA and MODELO FORMATIONS (Mmsh,
% Mms). Marine shale and sandstone; 2,000 to 6,500 feet thick.
EE VOLCANICS (Mv). Basalt flows and agglomerates with some
am interbedded sediments; up to 13,000 feet thick.
MIOCENE TOPANGA FORMATION (Mtp). Marine sandstone,
conglomerate, and shale, and associated voicanics; 6,000 to
9,000 feet thick.
Unknown
Notes
-------- Uncanformity
Source: Modified from TtEMI (2000}.
IRP Instaliation Restoration Program
Mmsh Miocene
Mtp Lower to Middle Miocens
My Miocene
PQsb Lower Pleistocene to Pliocene
Pp Fliocene
Qai Quaternary Alluvium
ot Quaternary Terraces

Qsp

Lower Pleistocene




TABLE 2-2: HYDROSTRATIGRAPHY OF NBVC
Feasibility Study for IRP Sites 2, 4, 8, and 9

Age Description of Hydrogeologic Units

Corresponding
Stratigraphic Units

SHALLOW UNCONFINED AQUIFER.
Referred to by others as the “semiperched
agquifer.” Interbedded layers and lenses of

HOLOGENE sand, gravel silt, and clay; 85 to 135 feet

“CLAY CAP" AQUITARD. Silt, silty clay, and
clay with some lenses of sand and gravel; 20
to 45 fest thick.

QUATERNARY

OXNARD AQUIFER. Sand, gravel, and
cobbles with lenses of clay, silty clay,
and silt; 50 to 100 feet thick

AQUITARD Silt and clay with lenses of
sand and gravel 50 to 100 feet thick.

UPPER

UPPER AQUIFER

MUGU AQUIFER Sand and gravel
with interbedded silt and clay 25 to 250

PLEISTOCENE feet thick.

AQUITARD. Siltand clay with some
sand; 50 to 300 feet thick.

ALLUVIUM (Qal)

TERRACE DEPOSITS (Qt)

LOWER

HUENEME AQUIFER (absent at
NBVYC), FOX CANYON AQUIFER, and
GRIMES CANYON AQUIFER. Marine
sand and gravel; unknown thickness.

LOWER AQUIFER

SAN PEDRO FORMATICON
(Qsp}

TERTIARY

Undifferentiated.
PLIOCENE

SANTA BARBARA
FORMATION (PQsb)

PICO FORMATION (Pp)

Note:

Source: Modified from TtEMI (2000).

IRP
NBVC
FQsb
Pp
Qal
(@1
Qsp

Instaliation Restoration Program
Naval Base Ventura County
Lower Pleistocene to Pliccene
Pliocene

Quaternary Alluvium

Quaternary Terraces

Lower Pleistocene




TABLE 2-3: HABITAT TYPES PRESENT ON IRP SITES AT NBVC
Feasihility Study for IRP Sites 2, 4, 8, and 9

. IRP Site
Habitat Type . 2 2 5 5 1
Open water/Subtidal X X X
Tidal marsh X X X X
Intertidal mudfiat X X X
Uplands X X X X X
MNotes:
IRP Installation Restoration Progrém

NBVC Naval Base Ventura County



TABLE 2-4: SPECIAL STATUS SPECIES AT NBVC
Feasibility Study for IRP Sites 2, 4, 8, and 9

@ gStatus as listed in California Department of Fish and Game (1992, 1993). Status verified with California

Common Name Scientific Name Status® Comment
Salt marsh bird's beak Cordylanthus maritimus ssp. FE, SE Tidal marsh on southwest portion
maritimus of base
California prackish water snail __ Tryonia imitator FC2 Mudflat, cpen water habitats
Globose dune beetle Coelus globosus gravida FC2 - —
Sandy beach figer bestle Cicindala hirticollis gravida FC2 —
Saltmarsh skipper Panoquina errans FC2 —
Tidewater goby Eucyciobius newberryi FE, CS8C Tidat marsh, open water habitats
_ Southwestern pond turtle Clemmys marmorata pallida FC2,C8C —
California brown pelican Pelecanus occidentalis FE, SE Observed feeding in lagoon (Site
californicus 11) during surveys
Westemn |east biftern Ixobrychus exilis hesperis FC2,CSC Marsh habitats e
~Harlequin duck Histrionicus histricnicus FC2,CsC Inhabits coastal waters in winier
Light-footed clapper rail Rallus longiroastris levipes FE, SE Observed at Site 5 in marsh and
tidal creek
Western snowy piover Charadrius alexandrinus FT,CsC Mudflat habitat
NIVOSUS
Califomnia least tern Sterna antillarum browni FE, SE Qpen water, tidal creeks
__Elegant tern Sterna elegons FC2, CSC Open water habitat
American peregrine falcon Falco peregrinus anatum FE, SE Multiple habitats, winter resident
Ferruginous hawk Buteo regalis FC2,CSsC Southwestern U.S. coastal areas
] in winter
Northern harrier __Circus cyaneus CSC Upland, marsh habitat
Burrowing owl Athene cunicularia CsC Upland habitat
Loggerhead shrike Lanium ludovicianus FC2, CSC Upland habitat
Large-billed savannah Passerculus sandwichensis FC2,C8C Upland, marsh habitat
sparrow rostratus
Belding's savannah sparrow Passerculus sandwichensis FC2, SE Upland, marsh, forages on
beldingi Salicornia and Alriplex ssp.
Tricolored blackbird Agelaius fricolor FC2, CSC Upland, marsh habitat
Dusky-footed woodrat Neotoma fuscipes CsC Upland habitat; observed at Sites
1, 4, and 5 during ecolegicat
SUrveys
Harbor seal FPhoca vitulina MMPA Observed at Site 11 in lagoon and
at lagoon mouth
Notes:

Depariment of Fish and Game (Cushman 1993) and U S Fish and Wildlife Service {Mitchell 1993).

STATUS:

FE Federally listed as endangered

FT Federally listed as threatened

FC2 Category 2 federal candidate for listing

SE California listed as endangered

CsC California “Species of Special Concern”

MMPA  Protected under the Marine Mammal Protection Act

Source: TiEMI (2000).



TABLE 2-5: WASTE DISPOSAL SUMMARY FOR IRP SITE 2 OLD SHOPS AREA
Feasibility Study for IRP Sites 2, 4, 8, and 8

Building Origins of Waste Waste Type Estimated Amount D;i':_i‘;za'
4-4, 4-5 Repair shop/heavy duty Waste oil and solvent  1,000-4,000 gallons 1942-1970
maintenance
4-15 Tire repair Waste oil and solvent  500-1,500 gallons 1947-1970
4-29 Automotive Waste oit and solvent  500-1,000 gallons 1960-1980
mainienance
4-30 Automotive Waste oif and solvent  250-1,000 gallons 1960-1975
maintenance
4-32 Automotive Waste oil and solvent  250-1,000 gallons 1960-1975
maintenance
4-35 Grease rack Waste oil and solvent  300-3,000 gailons 1947-19860
4-Area Paint shop Paint waste and 300-1,000 gatlons 1942-1945
thinners
4-Area Carpenter shop, Waste solvent, thinner, 100-1,000 gallons 1942-1945
Electric shop, and waste oil
Plumbing shop
4-8® 4-25  Paint shop Paint waste and 1,000-3,000 gallons ~ 1946-1962
thinners
4-25 Sandblasting Paint chips and sand  50-1,000 cubic feet 1946-1962
4-30 Battery shop Sulfuric acid and lead  5,000-20,000 1948-1965
Public works gallons
Transportation
402 Battery shop Sulfuric acid and lead  5,000-10,000 1965-1980
Public works gailons
Transpertation
4-2,4-3, ~ Public works Waste solvent, thinner, 200-1,000 gallons 1946-1954
4-7® 4-10®),  Maintenance shops paint, and oil
4119, 4-319 ’
4-31@ Generator shop Waste oil 2,000-6,000 galions ~ 1949-1954
4-6 Janitor service Pesticide rinsate 1,000-10,000 1948-1962
gallons
Notes:

(a) Building could not be locaied on 1985 base map.
Source: SCS and Landau Associates 1985.

IRP Installation Restoration Program






3.0 NATURE AND EXTENT OF CONTAMINATION AND SUMMARY OF RISK
ASSESSMENT - IRP SITES 2,4, 8, AND 8

The following section summaiizes the source characteristics, distribution of contaminants in soil,
results of the HHRA in the Phase T RI (TtEMI 2000), results of the ecological risk
characterization, and the contaminant and site risks for soil at IRP Sites 2, 4, §, and 9 at NBVC
Point Mugu. Groundwater at IRP Sites 2, 4, 8, and 9 was addressed in the Phase I RI (TtEMI
2000) as well as in the RI for Groundwater (TtEMI 2004) No pathways for direct human
exposure to groundwater were identified. Therefore, exposure to contaminants in groundwater
was not addressed in the HHRA. Because groundwater can migrate to surface water, however,
the ecological risk assessment evaluated the potential exposure of ecological receptors to
contaminants in surface water within or adjacent to IRP Sites 2, 4, 8, and 9

Most of the conclusions in this risk assessment summary are based on the DTSC-approved
HHRA performed as part of the Phase I RI (TtEMI 2000). To aid in the interpretation of the risk
assessment results, EPA guidance on the 1ole of the risk assessment in supporting risk
management decisions is considered. According to the EPA directive Memorandum Regarding
the Role of the Baseline Risk Assessment in Superfund Remedy Selection Decisions
(EPA 1991), if cumulative carcinogenic risk to an individual based on RMEs for both current
and future land use is less than 1 x 10™ and the hazard quotient is less than 1, action is evaluated
on a site by site basis.

When action is warranted at a site (that is, risk exceeds 1 x 10™), remedial action goals are
considered. In the National Oil and Hazardous Substances Pollution Contingency Plan (NCP),
EPA has defined general remedial goals for sites on the National Priorities List (Title 40 of the
CFR Part 300 430). These goals include a target 1isk range, which is defined as “an excess
upperbound lifetime cancer risk to an individual from exposure to site contamination of between
1 x10%and 1 x 10" or between 1 in 10,000 and 1 in 1,000,000,

In general, the EPA directive is used in interpreting the need for remedial action at a site
(EPA 1991). Action is not proposed when the risks associated with residential exposure at a site
are below 1 x 10", however, site-specific conditions may cause action to be proposed at sites
where the risk is below 1 x 10™* Consequently, carcinogenic risks within the target risk range of
1 x 10 and 1 x 10 are discussed in the risk characterization sections of this report. In addition,
a COC is identified when the risk for the chemical exceeds 1 x 10, or if the hazard quotient
exceeds 1 This information is reviewed to confirm that no site-specific conditions (that is,
localized contamination or potentially unidentified sources) warrant further investigation or
remediation. Consistent with the EPA directive, this review is documented in a risk management
decision by the Navy.

The HHRA results indicate that total cancer risks at IRP Sites 2 and 9 are within the risk range
for industrial use sites, and that the hazard index for each site is less than 1. The resuits of the
HHRA are based on industrial worker, construction worker and 1esidential exposure scenarios
The HHRA results also indicate that the total cancer risk at IRP Site 4 is below the NCP-defined

Feasibility Study for IRP Sites 2, 4, 8, and 9 3-1 DS A007.10601



“unconditionally acceptable” level of 1 x 1078 for sites managed as wildlife habitats, and that the
chronic toxicity hazard for the site is less than 1. Finally, the HHRA showed that the total cancer
risk at IRP Site 8 is also below the NCP-defined “unconditionally acceptable” level for any land
use scenario. In addition, the chronic toxicity hazard for the site is less than 1. Deviation from
specified land use at NBVC Point Mugu would require re-evaluation of human health risks.

The ecological risk assessment identified no COCs for groundwater at IRP Sites 2, 4, 8, and 9
3.1 " IRP SiTE 2 — OLD SHOPS AREA

IRP Site 2 was used between 1942 and 1980 for disposal of wastes. During that period, waste
from site shops was spread on the surface for disposal The waste included battery acid,
solvents, thinners, paint wastes, pesticide rinsate, and waste oil.

3.1.1 Source Characteristics

The final Phase T RI (TtEMI 2000) estimates that between 1942 and 1980, the following types
and quantities of wastes were disposed at IRP Site 2:

Sulfuric acid and lead — 10,000 to 30,000 gallons
Waste o1l and solvents — 3,200 to 13,500 gailons
Paint waste and thinners -- 1,000 to 3,000 gallons
Paint chips and sand — 50 to 1,000 cubic feet
Waste oil — 2,000 to 6,000 gallons

Pesticide rinsate — 1,000 to 10,000 gallons.

® & & & o @

3.1.2 Distribution of Contaminants in Soil and Groundwater

Analytical results from the Phase I RI identified that low levels of contamination are present in
the shallow and medium depth soils at IRP Site 2. Although a number of chemicals were
detected at the site, most chemicals were detected at very low concentrations and frequencies.
Arochlor-1260 is distributed in soil at low levels in two small parts of the site Figure 3-1 shows
the spatial distribution of Arochlor-1260 found in soil at IRP Site 2.

Groundwater sampling at IRP Site 2 during the RI for Groundwater (TtEMI 2004) showed
measurable detections of the inorganic contaminants cobalt, copper, lead, mercury, nickel, and
zinc. However, inorganic contaminants were measured at low concenfrations and were not
found on a consistent basis. No organic contaminants were found in groundwater at IRP Site 2

(TtEMI 2004).

Feasibility Study for IRP Sites 2, 4, 8, and 9 3-2 DS .A0(7.10601



31.3 Results of the HHRA

The HHRA performed for IRP Site 2 included the identification of COPCs, an exposure
assessment, a toxicity assessment, and risk characterization. The methods used in the HHRA are
described in detail in the Phase I RI (TtEMI 2000). As part of this FS, the HHRA for pathways
of concern were reevaluated for Site 2 using the Phase I RI soil data. The backup summary
tables for this HHRA are included as Appendix C.

3.1.3.1 ldentification of COPCs

COPCs are defined as all chemicals that are potentially site-related and whose data are of
sufficient quality for use in the HHRA  The COPCs for the IRP sites were identified through a
four-step process. First, preliminary lists of COPCs were developed that included all analytes
detected in one or more soil samples at each individual IRP site. Second, metals considered to
be essential nutrients and metals detected at concentrations below background levels were
removed from the data set. Third, chemicals detected at less than a 5 percent frequency were
eliminated as COPCs after conducting a spatial evaluation to determine that the detections were
not associated with a source. Finally, if no single sample exceeded the EPA Region IX
preliminary remediation goal (PRG), the chemical was eliminated as a COPC. PRGs
corresponding to a cancer risk of 1 X 107 or a hazard quotient of 0.1 were used to account for
potential cumulative risk.

For IRP Site 2, preliminary COPCs identified for soil in the Phase T RI included SVOCs,
pesticides/PCBs, and inorganics, including heavy metals. Following the four-step COPC
identification process described above, Aroclor-1260 is the only soil COPC evaluated
quantitatively in the HHRA.

No COPCs were identified for groundwater at IRP Site 2 during the RI for Groundwater.
However, groundwater is evaluated based on recent EPA guidance on evaluating the vapor
intrusion to indoor air pathway (EPA 2002). In the new guidance, EPA recommends a tiered
approach to evaluate the potential for volatile compounds to migrate into indoor air. The
guidance contains target concentrations for chemicals in groundwater which correspond to a
cancer risk of 1 x 10" or a hazard guotient of 1, based upon conservative modeling. It the
groundwater concentrations do not exceed the target concentrations, the pathway is considered
incomplete and no additional evaluation is necessary. At IRP Site 2, three VOCs were detected
in groundwater The maximum detected concentrations for these VOCs do not exceed the
screening levels presented in EPA’s vapor intrusion guidance. Therefore, no further evaluation
is necessary for this pathway.

3132 Exposure Assessment

The exposure assessment included the identification of potential receptors and exposure
pathways, the estimation of chemical concentrations at the point of exposure, and the estimation
of contaminant doses. The conceptual model for the IRP Site 2 human health exposure pathway
is presented in Figure 3-2. It identifies the possible receptors and exposure pathways at the site.
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Neither the Phase I R1 (TtEMI 2000) nor the RI for Groundwater (TtEMI 2004) identified any
pathways for direct human exposure to groundwater at IRP Site 2.

Potential receptors at IRP Site 2 included current and future industrial users and construction
workers  Industrial activity was assumed to occur on site on a daily basis. Periods of
construction activity, 6 months to 1 year long, were assumed to occur either during maintenance
of existing infrastructure or during new construction. At the request of DISC, the HHRA also
evaluated future child and adult residential receptors.

The exposure routes evaluated included soil ingestion, dermal contact with soil, and inhalation of
aitborne patticles and volatile compounds released from soil. For the residential receptors,
ingestion of homegrown produce was also evaluated as an exposure pathway. Because surface
water in the area of the site is intermittent after rainfall, and because a direct connection to other
surface water bodies is unlikely, surface water was not considered a migration pathway. In
addition, direct contact with groundwater was not determined to be an exposure pathway because
TDS values are above the maximum values for groundwater to be considered a source for

drinking water.

Contaminant concentration data from IRP Site 2 soil samples were used to calculate soil
exposure point concentrations (EPC), Air EPCs were calculated from soil EPCs based on a
particulate emissions factor. The EPCs then were used to calculate contaminant dose estimates.
ATl IRP Site 2 surface soil data (from 0 to 1 foot bgs) wete used to assess the current industrial
worker scenario 1isks and hazards All IRP Site 2 soil data from 0 to 10 feet bgs were used to
assess risks and hazards for the future industrial worker, and residential receptors, under the
assumption that soil excavation could result in potential future exposure to subsurface soil

EPCs were calculated for both average and RME. Average daily doses and lifetime average
daily doses associated with current and future exposure pathways were calculated using the
EPCs and exposure rate assumptions. '

3.1.3.3 Toxicity Assessment

A toxicity assessment provides information on the toxicity of COPCs, including dose response
values. Calculation methods and toxicity profiles for COPCs identified at IRP Site 2 are
presented in the Phase I R1 (TtEMI 2000).

3.1.34 Risk Characterization

The risk characterization discusses (1) risks associated with current and future land use scenarios;
(2) individual chemicals posing cancer risks greater than 1 x 107 or having hazard quotients
greater than 1; and (3) site-specific uncertainty issues associated with the risk assessment.
COPCs posing a cancer risk greater than 1 x 107% or a hazard quotient greater than 1 are
identified as COC,
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The following table lists the average and RME total cancer risk and HI for each potential
receptor at IRP Site 2. For all current and future exposure scenarios, the cancer risk is below
EPA’s risk management range, with the exception of the RME case for the current industrial
worker  For the current industrial worker, the RME cancer risk is within EPA’s risk
management range as seen in the table below. As discussed in Section 3.1.3 1, the only COPC
for IRP Site 2 is Aroclor 1260, Aroclor-1260 therefore accounts for all of the IRP Site 2-related
cancer risk and is identified as a COC for the current industrial worker scenario. Noncancer
hazards were not calculated for IRP Site 2 because no EPA or State of California reference dose
(RfD) values were available for this compound.

: Total Cancer Risk Total Hazard Index
‘ ; Average 6.5x 107 NA
m(-lurrent Industrial Worker RME 17x 10°° NA
. Average 29x107° NA
Future Industrial Worket: lllllll RME 33 % 107 NA
Short-Term Consiruction Average 24 %107 NA
Worker ) RME _20x107® _NA
. Average 33x 107 NA
Resident RME 8.4 %1077 NA

Varying degrees of uncertainty are associated with each stage of an HHRA. The magnitude of
uncertainty can significantly influence the results and conclusions of the risk assessment.
Typically, when uncertainty is encountered in a risk assessment, the most conservative approach
(such as, risk aversion) is selected This conservative approach was used in the HHRA for IRP

Site 2 (see Appendix L of TtEMI 2000).
31.4 Results of the Ecological Risk Assessment

An ecological risk assessment, performed for IRP Site 2 as part of the Phase I RI (TtEMI 2000),
included a biological characterization to identify habitats at the site, and a scoping assessment to
determine potential receptors, exposute pathways, and COPECs as summarized in the following
sections.

3.1.441 Biological Characterization

IRP Site 2 consists mainly of areas that ate either paved or have exposed soil with vegetated
areas comprising about 20 percent of the site. The biological characterization at IRP Site 2
identified the primary vegetation to be low-growing shiubs. Four plant species were identified
from sampling conducted in the upland area of the site. Mammals observed at IRP Site 2
included California ground squirrels, deer mice, harvest mice, cactus mice, house mice, foxes,
coyotes, and feral dogs. Because the site consists of mainly paved areas and exposed soil, the
quality of habitat for ecological receptors is low.
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3.1.4.2 Scoping Assessment

IRP Site 2 is an industrial area located in an active area of NBVC Point Mugu The site could
support small mammals such as mice, rats, rabbits, and birds; however, there is limited habitat
due to the presence of paved areas and exposed soil.

COPECs were determined for soil and groundwater by comparing chemical concentrations with
background concentrations and ecological effects criteria using the method described in the
Phase I RI (TtEMI 2000). COPECs in soil included VOCs, SVOCs, pesticides, and PCBs. In
addition, inorganics (including heavy metals) were detected during the scoping assessment. The
results of the Phase I RI concluded that contaminants were detected infrequently or were present
at very low concentrations similar to background or below ecological effects criteria, indicating
that they are unlikely to pose a risk to tertestrial organisms or to provide a concentrated source of
chlorinated organics to Mugu Lagoon

Groundwater sampling at [RP Site 2 dwing the RI for Groundwater showed measurable
detections of the inorganic contaminants cobalt, copper, lead, mercury, nickel, and zinc.
However, these contaminants were measured at fow concentrations and were not found on a
consistent basis. The RI for Groundwater did not identify any COPECs in groundwater at IRP
Site 2 (TtEMI 2004).

Based on the results of the risk assessments conducted to date for IRP Site 2, thete is no
unacceptable risk to ecological receptors at the site and future reuse as an industrial site will limit

potential for exposure in the future.
3.1.5 Summary of IRP Site 2 Contaminants and Risks

This section describes the risks resulting from contaminants in soil and groundwater at IRP
Site 2. These risks arc based on the results of the HHRA and the ecological risk assessment

performed as part of the Phase I RI (TtEMI 2000},

The anticipated land use for IRP Site 2, as designated by NBVC Point Mugu, is industrial in
nature, and NBVC Point Mugu will maintain ownership and control of the site within the
foreseeable future.

Preliminary human health COPCs in soil at IRP Site 2 include 19 SVOCs, 5 pesticide/PCBs, and
22 inorganics (including heavy metals). Following the COPC identification process, Aroclor-
1260 is the only COPC quantitatively evaluated in the HHRA. Human health risks were
estimated for current and future industrial workers, short-term construction workers, and adult
and child residents. Based on the HHRA, potential human health cancer risks to future industrial
workers, short-term construction workers, and adult and child residents are below EPA’s risk
management range. Cancer risk estimates for the current industrial worker are between 1 x 107 B
and 1 x 107°, within the NCP-defined generally acceptable range. Aroclor-1260 was the only
COC identified at IRP Site 2 under the industrial and residential exposure scenarios.
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Uplands habitats at IRP Site 2 pose little or no risk to ecological receptors. Although a number
of COPECs were identified in soils, these chemicals were detected at very low concentrations
and at low frequencies. Thus, no soil COCs for ecological receptors were identified at IRP
Site 2.

During groundwatet sampling at IRP Site 2, measurable detections of the inorgenic contaminants
cobalt, copper, lead, mercury, nickel, and zinc occurred. However, concentrations were low and
did not consistently exceed National Ambient Water Quality Criteria. Therefore, no inorganic
contaminants were identified as COPCs or COPECs at the site. No organic contaminants were
detected above background in groundwater at IRP Site 2 (TtEMI 2004).

No COPCs or COPECs were identified for groundwater at [RP Site 2 during the Phase 1 RI
(TtEMI 2000} or RI for Groundwater (TtEMI 2004).

3.2 IRP SiTE 4 — PusLICc WORKS STORAGE YARD

IRP Site 4 was used between 1966 and 1970 for disposal of wastes During that period,
transformers were serviced and maintained in the eastern portion of the site. Transformers, as
well as waste chemical and oil drums, were stored in the northern and central portion of the site.
In 1994, sandblasting was conducted in the western portion of IRP Site 4

3.2.1 Source Characteristics

The Phase I RI (TtEMI 2000) estimates that between 1966 and 1970, approximately 20 to 40
gallons of PCBs or PCB-contaminated transformer fluid leaked onto the unpaved ground at IRP
Site 4. In addition, waste chemicals and oil diums were stored at IRP Site 4. Neither the volume
nor content of these drums were identified. However, some drums reportedly contained the
following (PRC and JMM 1993):

Unspecitied solvents

Trichloroethene (TCE)

Waste oil

Stoddard solvents

Paints containing lead

Paint stripper

Sludge containing methylene chloride
Phenols

Sandblasting was conducted to the east of Building 617 in August 1994. Visible sandblasting
grit covered about % acre east of Building 617 Sandblasting waste was spread to other parts of
the site by wind, vehicle tires, and storm water because the waste was not contained
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3.2.2 Distribution of Contaminants in Soil and Groundwater

As discussed in Section 2.0, a number of chemicals were detected at the site. Most chemicals
were detected at very low concentrations and frequencies High concentrations of Arochlor-
1260 were found in the soil at IRP Site 4 (TtEMI 2000). However, because of a removal action
in 1997, levels of PCBs have been reduced to below 0 .88 mg/kg, which was the remedial action
objective for that constituent at the site (OHM 1997}, '

The Phase T RI (TtEMI 2000) concluded that groundwater at IRP Site 4 contained four inorganic
contaminants, copper, lead, nickel, and zinc. However, none of these metals were identified as
COPCs or COPECs for IRP Site 4 in the RI for Groundwater (TtEMI 2004). In addition, the RI
for Groundwater (TtEMT 2004) did not indicate that these contaminants were detected above
screening levels in groundwater at IRP Site 4, nor were any additional contaminants detected at
the site during the investigation.

3.2.3 Results of the HHRA

The HHRA performed for IRP Site 4 included the identification of COPCs, an exposure
assessment, a toxicity assessment, and risk characterization. The methods used in the HHRA are
described in detail in the Phase I RI (TtEMI 2000) The backup summary tables for the HHRA
are included as Appendix C

3.2.31 Identification of COPCs

For IRP Site 4, preliminary COPCs identified for soil in the Phase I Rl included VOCs, SVOCs,
pesticides/PCBs, and inorganics, including heavy metals. Following the four-step COPC
identification process described in Section 1.1.3.1, soil COPCs evaluated quantitatively mn the
HHRA were Aroclor-1254, Aroclor-1260, and lead However, a soil removal action performed
in 1997 effectively eliminated all COCs as was identified in confirmation soil samples collected
during the removal action (OHM 1997).

No COPCs were identified for groundwater at IRP Site 4 during the RI for Groundwater (TtEMI
2004). Although seven VOCs were detected in groundwater at IRP Site 4, the maximum
detected concentrations for these VOCs do not exceed the screening levels presented in EPA’s
guidance Therefore, no further evaluation is necessary for this pathway.

3.2.3.2 Exposure Assessment

The exposure assessment included the identification of potential receptors and exposure
pathways, the estimation of chemical concentrations at the point of exposure, and the estimation
of contaminant doses. The conceptual model for the IRP Site 4 human health exposure pathway
is presented Figure 3-3. Neither the Phase I RI (TtEMI 2000) nor the RI for Groundwater
(TtEMI 2004) identified any pathways for direct human exposure to groundwater at IRP Site 4.
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Potential teceptors at IRP Site 4 included current and future wildlife managers. Future
residential use of the site was not evaluated because the site is located in the middle of a salt
marsh, and the construction of residential homes on the site will not occur. The site has been
restored to marshland and is protected as a jurisdictional wetland.

Current base wildlife management activities occur in the Mugu Lagoon and IRP Site 4 area
about 40 days per year (PRC and others 1994). More frequent exposure (125 days per year) is
expected for the future wildlife manager based on the following assumptions: the site is
managed in the futwre as a wildlife refuge; Mugu Lagoon is managed by the FWS; and, more
active wildlife management activities occur (PRC and others 1994).

The exposure routes evaluated included soil ingestion, dermal contact with soil, and inthalation of
airborne particles and volatile compounds released from soil. Because surface water in the area
of the site is intermittent after rainfall, and because a direct connection to other surface water
bodies is unlikely, surface water was not considered a migiation pathway In addition, direct
contact with groundwater was not determined to be an exposure pathway, because TDS values
are above the maximum values for groundwater to be considered a source for drinking water or
to have beneficial use as a municipal water supply.

Contaminant concentration data from IRP Site 4 soil samples were used to calculate soil EPCs.
Air EPCs were calculated from soil EPCs based on a particulate emissions factor. The EPCs
then were used to calculate contaminant dose estimates All IRP Site 4 soil data were used to
assess current and future wildlife manager scenario risks and hazards

EPCs were calculated for both average and RMEs. Average daily doses and lifetime average
daily doses associated with current and future exposure pathways were calculated using the
EPCs and exposure rate assumptions.

3.233 Toxicity Assessment

A toxicity assessment provides information on the toxicity of COPCs, including dose response
values. Calculation methods and toxicity profiles for COPCs identified at IRP Site 4 are
presented in the Phase I RI (TtEMI 2000).

3234 Risk Characterization

The risk characterization discusses (1) risks associated with current and future land use
scenarios; (2) individual chemicals posing cancer risks greater than 1 x 107 or having hazard
quotients greater than 1; and (3) site-specific uncertainty issues associated with the risk
assessment. COPCs posing a cancer 1isk greater than 1 x 1078 or a hazard quotient greater than 1
are identified as COCs.

The following table lists the average and RME total cancer risk and HIs for the current and
future wildlife management scenarios. For all scenarios, the cancer risk is below EPA’s risk
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management range, and the hazard indices are below the threshold of 1. In addition, the
maximum detected concentration for lead (408 mg/kg) does not exceed the EPA Region IX
industrial PRG for lead (750 mg/kg) Since the total cancer risks and HIs are below the risk

management range, no COCs are identified for IRP Site 4

Current Wildlife Future Wildlife
Risk Value Management Management
Average RME Average RME
Total Cancer Risk 18%x10° 20x107 56x10° 63x107
Total Hazard Index <0.005 <0.005 <(3.005 <0.005
3.24 Results of the Ecological Risk Assessment

IRP Site 4 currently consists of two sand islands, a testored tidal creek, and a mudflat atea An
ecological risk assessment was performed for IRP Site 4 as part of the Phase [ RI (TtEMI 2000).
The risk assessment included a biological characterization to identify habitats at the site and a
scoping assessment to determine potential receptors, exposure pathways, and COPECs. In
addition, an assessment of potential ecological risk was conducted during the removal action and
construction of wetland habitat at the site (OHM 1997).

3.2.41 Biological Characterization

The biological characterization at IRP Site 4 included vegetation, benthic infauna and epifauna,
and mammal surveys Eight plant species were identified from sampling conducted in the tidal
marsh habitat. Disturbed upland areas not directly associated with the marsh supported coastal
scrub vegetation Mammals observed at IRP Site 4 included coyote, gray fox, red fox, feral
dogs, and dusky-footed woodrat.

3.24.2 Scoping Assessment

IRP Site 4 was a public works storage vard. The storage arcas of this site supported small
mammals such as mice and other receptors such as rabbits and passerine birds. The scoping
assessment for IRP Site 4 was conducted prior to the removal action and construction of the sand
nest islands. COPECs identified for soil at IRP Site 4 during the Phase I RI included 14 PAHs,
PCBs, and lead. Sediment COPECs included carbon disulfide, toluene, five PAHs, several
pesticides, and three inorganic chemicals (beryllium, sodium, and vanadium) (TtEMI 2000).
Groundwater COPECs included the following metals: coppet, lead, nickel, and silver.

Based on the conclusions of the scoping assessment, the Navy completed a predictive assessment
for the upland and tidal marsh areas of IRP Site 4 to establish a basis for cleanup levels for PCBs
and heavy metals An exposure assessment was completed for the California clapper rail, least
tern, great blue heron, western sandpiper, and peregrine falcon (OHM 1997). Cleanup levels
were established for PCBs, arsenic, lead, and copper. The removal action was completed in

Feasibility Study for IRP Sites 2, 4, 8, and 9 3-10 DS.A007.10601



1997 and confirmation samples were collected to ensure that the COCs were removed. No
ecological COCs were identified for IRP Site 4 after the remediation was completed (OHM
1997) and therefore, IRP Site 4 does not pose an unacceptable risk to ecological receptors.

3.2.5 Summary of IRP Site 4 Contaminants and Risks

This section describes the risks resulting from contaminants in soil and groundwater at IRP
Site 4. These risks are based on the results of the HHRA and the ecological risk assessment
performed as part of the Phase I RI (TtEMI 2000},

The anticipated land use for IRP Site 4, as designated by NBVC Point Mugu and the COE, is as
a jurisdictional wetland. Current and future use of the site by human receptors is limited by the
tidal marsh environment and the expected future use of the site as a wildlife area.

Before the removal action, COPCs in soil at IRP Site 4 included nine SVOCs. In addition,
Aroclors 1254 and 1260 and arsenic were determined to be COCs for human receptors; and
arsenic, copper, and lead were determined to be ecological COCs. However, because of the
removal action and site restoration at IRP Site 4, these COCs have been eliminated. Based on
the HHRA, potential human health cancer risks to current and future wildlife managers are less
than 1 x 107°, below EPA’s risk management 1ange, for current and future intended uses. Thus,
soil COCs were not identified at IRP Site 4.

Naturally elevated TDS concentrations exceed the RWQCB guidance maximum value of
3,000 mg/L Therefore, the shallow unconfined aquifer beneath IRP Site 4 is considered not a

source of drinking water

No COPCs or COPECs wetre identified for groundwater at IRP Site 4 during either the Phase I
RI (TtEMI 2000) or the RI for Groundwater (TtEMI 2004).

3.3 IRP SITE 8 — RUNWAY LANDFILL

IRP Site 8 was used between 1945 and 1952 for disposal of residential and shop wastes. During
that period, wastes were spread on the surface for disposal. The site also was used for trash
burning during the time it was operational as a waste disposal area. Upon abandonment, the site
was covered with 3 feet of soil (TtEMI 2000).

3.31 Source Characteristics

The types and quantities of waste disposed at the site are not well documented (TtEMI 2000). It
is assumed that an unspecified number of empty paint cans were disposed at the site. During the
Phase I RI, metal and plastic debris also were observed at the site.
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3.3.2 Distribution of Contaminants in Soil and Groundwater

Low levels of contamination are present in the shallow-depth soils at IRP Site 8. Although a
number of chemicals were detected at the site, most chemicals were detected at very low
concentrations and frequencies The soil samples obtained from IRP Site 8 contained VOCs,
SVOCs, pesticide/PCBs, and inorganic chemicals (including heavy metals).

During the Phase I RI (TtEMI 2000) for IRP Site 8, cobalt, copper, lead, mercury, nickel, silver,
and zinc were detected in groundwater at above National Ambient Water Quality Standards
during at least one quarterly sampling period In addition to the previously identified
contaminants, during the RI for Groundwater (TtEMI 2004), cadmium was detected, although
inconsistently, in one monitoring well.

3.3.3 Results of the HHRA

The HHRA performed for IRP Site 8 included the identification of COPCs, an exposure
assessment, a toxicity assessment, and risk characterization. The methods used in the HHRA are
described in detail in the Phase 1 RI (TtEMI 2000). The backup summary tables for the HHRA

are included as Appendix C.
3.3.31 Identification of COPCs

For IRP Site 8, preliminary COPCs identified for soil in the Phase I RI included VOCs, SVOCs,
pesticides/PCBs, and inorganics, including heavy metals. Following the four-step COPC
identification process described in Section 11 3 1, 4,4'-dichlorodiphenyldichloroethane (DDD)
is the only soil COPC evaluated quantitatively in the HHRA.

The COPCs for groundwater identified in the RI for Groundwater (TtEMI 2004} are nickel and
sitver Although three VOCs were detected in groundwater at IRP Site 4, the maximum detected
concentrations for these VOCs do not exceed the screening levels presented in EPA’s guidance.
Therefore, no further evaluation is necessary for this pathway.

3.3.32 Exposure Assessment

The exposure assessment included the identification of potential receptors and exposure
pathways, the estimation of chemical concentrations at the point of exposure, and the estimation
of contaminant doses. The conceptual model for the IRP Site 8 human health exposure pathway
is presented in Figure 3-4. Neither the Phase I RI (TtEMI 2000) nor the RI for Groundwater
(TtEMI 2004) identified any pathways for direct human exposure to groundwater at IRP Site 8

Potential receptors at IRP Site 8§ included current and future industrial users and construction
workers. Industrial activity was assumed to occur on site on a daily basis. Periods of
construction activity, lasting from 6 months to 1 year, were assumed to occur either during
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maintenance of existing infrastructure or during new construction At the request of DTSC, the
HHRA also evaluated future child and adult residential receptors.

The exposure routes evaluated included soil ingestion, dermal contact with soil, and inhalation of
airborne particles and volatile compounds released from soil. For the residential receptors,
ingestion of homegrown produce was also evaluated as an exposure pathway. Because surface
water in the area of the site is intermittent after rainfall, and because a direct connection to other
surface water bodies is unlikely, surface water was not considered a migration pathway. In
addition, groundwater was not determined to be an exposure pathway because TDS values are
above the maximum values for groundwater to be considered a source for drinking water or to
have beneficial use as a municipal water supply.

Contaminant concentration data from IRP Site 8 soil samples were used to calculate so1i EPCs.
Air EPCs were calculated from soil EPCs based on a particulate emissions factor. The EPCs
then were used to calculate contaminant dose estimates. All IRP Site 8 surface soil data (from 0
to 1 foot bgs) was used to assess the current industrial worker scenario risks and hazards. All
IRP Site 8 soil data from 0 to 10 feet bgs were used to assess risks and hazards for the
construction worker, future residential worker, and residential receptors, under the assumption
that soil excavation could result in potential future exposure to subsurface soil.

EPCs were calculated for both average and RME exposure scenarios. Average daily doses and
lifetime average daily doses associated with current and future exposure pathways were
calculated using the EPCs and exposure rate assumptions,

3.3.3.3 Toxicity Assessment

A toxicity assessment provides information on the toxicity of COPCs, including dose response
values. Calculation methods and toxicity profiles for COPCs identified at IRP Site 2 are
presented in the Phase I RT (TtEMI 2000).

3.3.34 Risk Characterization

The risk characterization discusses (1) risks associated with current and future land use
scenarios; (2) individual chemicals posing cancer risks greater than 1 x 10°° or having hazard
quotients greater than 1; and (3) site-specific uncertainty issues associated with the risk
“assessment. COPCs posing a cancer risk greater than 1 x 107® or a hazard quotient greater than 1
are identified as COCs.

The following table lists the average and RME total cancer risk for each potential receptor at IRP
Site 8. As discussed in Section 1.3 3.1, the only COPC for IRP Site 8 is DDD. Noncancer
hazards were not calculated for IRP Site 8 because no EPA or State of California RfDs were
available for these compounds. For all exposure scenarios, the cancer risk is below EPAs risk
management 1ange, and the hazard indices are below the threshold of 1. Since the total cancer
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risks and hazard indices are below the risk management range, no COCs are identified for IRP
Site 8.

Total Cancer Risk

Current Industrial Worker Average 14x107"
RME 1.9%10°
Future Industrial Worker Average 22x 107"
_ RME 3.0x10°
Short-Term Construction Worker Average 18x 107" h
RME 2.7 x107"°
Resident Average 3.8 %107
RME 15% 107
3.3.4 Results of the Ecolcgical Risk Assessment

IRP Site 8 is primarily a grassy area of approximately 4 acres. An ecological risk assessment,
performed for IRP Site 8 as part of the Phase I RI (TtEMI 2000), included a biological
characterization to identify habitats at the site, and a scoping assessment to determine potential
receptors, exposure pathways, and ecological COPCs.

3.3.4.1 Biological Characterization

IRP Site 8 is a grassy area at the end of Runway 9-27 that is mowed regularly The flora at IRP
Site 8 is mostly low-growing shrubs, grasses, and herbs. This active maintenance discourages
more suitable habitat from becoming established at the site Twelve plant species were identified
from sampling conducted in the central upland area of the site. Mammals were not observed at

IRP Site 8
3.3.4.2 Scoping Assessment
The site could support small mamimals such as mice, rats, rabbits, and birds.

COPECSs were determined for soil and groundwater at IRP Site 8 using the method described in
the Phase I RI (Section 4.5 of TEEMI 2000). COPECs in soil include toluene, PAHs, and DDT
and its degradation products. Tn addition, inorganic chemicals (including heavy mietals) were
detected duwring the scoping assessment. However, these contaminants were detected
infiequently or were present at very low concentrations below ecological effects criteria,
indicating that they are unlikely to pose a risk to terrestrial organisms or to provide a
concentrated source of chlorinated organics to Mugu Lagoon.

Because most contaminants were detected at very low concentiations, had low frequency of
detection, concentrations were below ecological effects criteria, and were frequently consistent
with natural or anthropogenic background levels, no ecological COCs for soil were identified for

IRP Site 8.
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The COPECs for groundwater identified in the Phase I RI (TtEMI 2000} include copper,
mercury, silver, and phosphorus. Those identified in the RI for Groundwater (TtEMI 2004) are
nickel and silver. The results of fate and transport modeling of nickel showed that it would take
morte than 1,000 years for nickel from IRP Site 8 to exceed its screening criterion in groundwater
adjacent to ODD No 2, the surface water receptor Further, although the potential exists for
nickel in groundwater to contribute to concentrations in surface water, nickel is not likely to be
bioavailable or to cause significant effects to ecological receptors (TtEMI 2004). Data were
insufficient to model silver

3.3.5 Summary of IRP Site 8 Contaminants and Risks

This section describes the risks due to contaminants in soil and groundwater at IRP Site 8. These
risks are based on the results of the HHRA and the ecological risk assessment performed as pait
of the Phase I RI (TtEMI 2000).

The anticipated land use for IRP Site 8, as designated by NBVC Point Mugu, is industrial in
nature, and NBVC Point Mugu will maintain ownership and control of the site within the
foreseeable future.

Preliminary human health COPCs in soil at IRP Site 8 include 2 VOCs, 18 SVOCs, 6
pesticide/PCBs, and 24 inorganics (including heavy metals). Following the COPC identification
process, DDD is the only COPC quantitatively evaluated in the HHRA. Human health risks
were estimated for current and future industrial workers, short-term construction workers, and
adult and child residents. Based on the HHRA, potential human health cancer risks for all
receptors are less than 1 x 107%, below EPA’s risk management range, for current and future
intended uses. Thus, soil COCs wete not identified at IRP Site 8 under any scenario.

Upland habitats at IRP Site 8 pose little or no risk to ecological receptors. Although a number of
ecological COPCs were identified in soil during the Phase I RI, these chemicals were detected at
very low concentrations below ecological effects criteria and at low frequencies Thus, 1o soil
COCs for ecological receptors were identified at IRP Site 8.

No COPCs or COPECs were identified for groundwater at IRP Site 8 during either the Phase T
RI (TtEMI 2000} or the RI for Groundwater (TtEMI 2004).

Based on the results of the ecological risk assessment, IRP Site 8 does not pose an unacceptable
risk to ecological receptors and continued mowing of the site will discourage more suitable
wildlife habitat from becoming established at the site.

3.4 IRP SiTE 9 — MAIN BASE FIRE TRAINING AREA

IRP Site 6 was used for fire-training exercises once or twice a week from the late 1950s to 1984.
Firefighting training exercises consisted of burriing jet fuel and waste oil that were poured into a
pit. The fires then were extinguished using water and firefighting chemicals. Any excess fuel,
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water, ot chemicals overflowed the berm, and then flowed down an unlined drainage swale and
into an unlined overflow pit located northeast of the old fire pit. The excess fuel and wastewater
entering the overflow pit either evaporated or infiltrated the soil. In 1984, the Ventura County
Environmental Health Department closed operations at the old fire pit, citing environmental
concerns (TtEMI 2000).

3.4.1 Source Characteristics

The Phase I RI (TtEMI 2000) estimated that between the late 1950s and 1978. the following
types and quantities of wastes were burned at IRP Site 9:

o Fuel and waste o0il — 325,000 gallons.

Tt is estimated that 10 percent of the fuel did not fully burn (SCS and Landau Associates 1985)
An estimated 90 percent of the fuel used for the exercises was reportedly JP-4 or JP-5 jet fuel
contaminated by water or other fuels Most of the waste oils probably were derived from
vehicles and engines at NBVC Point Mugu., Waste oils used may have included paint thinner,
alcohol, PD-680 solvent, hydraulic fluid, transmission fluid, transformer fluid (reportedly
containing PCBs), carbon tetrachloride, and dry-cleaning solvent (PRC and JMM 1993).
Figure 3-5 shows the source areas at IRP Site 9.

3.4.2 Distribution of Contaminants in Soil and Groundwater

Figure 3-6 shows the spatial distribution of contaminants found in soil at IRP Site 9 Most of the
contaminants at IRP Site 9 are centered on the new fire ring and the old fire training pit and
associated drainage swale and overflow pit. The horizontal and vertical extent of contamination
is limited because of the small area of the site and the containment provided by the berm
surrounding the pits. Dioxins and furans were detected in soil at the old fire-training pit.

The inorganic contaminants detected above National Ambient Water Quality Criteria in
groundwater at IRP Site 9 are copper, mercury, nickel, silver, and zinc (TtEMI 2000). These
contaminants were detected in three monitoring wells installed on the site. The groundwater
contaminants at IRP Site 9 that were identified in the RI for Groundwater (TtEMI 2004) are
cobalt, copper, molybdenum, nickel, and zinc.

343 Results of the HHRA

The HHRA performed for IRP Site 9 included the identification of COPCs, an exposure
assessment, a toxicity assessment, and risk characterization. The methods used in the HHRA are
described in detail in the Phase T RI (TtEMI 2000). The backup summary tables for the HHRA

are included as Appendix C.
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3.4.3.1 ldentification of COPCs

For IRP Site 9, preliminary COPCs identified for soil in the Phase I RI included VOCs, SVOCs,
pesticides/PCBs, dioxins and furans, and inorganics, including heavy metals. Following the
four-step COPC identification process described in Section 1.1.3 1, COPCs quantitatively
evaluated in the HHRA were dichlorodiphenyldichloroethene (DDE), DDT, Aroclor-1260, and
all detected congeners of dioxins and furans.

No COPCs were identified for groundwater at IRP Site 9 during the RI for Groundwater (TtEMI
2004). Although two VOCs were detected in groundwater at IRP Site 9, the maximum detected
concentrations for these VOCs do not exceed the screening levels presented in EPA’s vapor
intrusion guidance. Therefore, no further evaluation is necessary for this pathway.

3.4.3.2 Exposure Assessment

The exposure assessment included the identification of potential receptors and exposure
pathways, the estimation of chemical concentrations at the point of exposure, and the estimation
of contaminant doses. The conceptual model for the IRP Site 9 human health exposure pathway
is presented in Figure 3-7. Neither the Phase I RI (TtEMI 2000) nor the RI for Groundwater
(TtEMI 2004) identified any pathways for direct human exposure to groundwater at IRP Site 9.

Potential receptors at IRP Site 9 included current and future industrial users and construction
workers. Currently, industrial activity at IRP Site 9 consists of occasional use of the site as a
main base fire-training area. Fire-training exercises are assumed to take place twice a month for
2 hours each time, equivalent to an exposure frequency of 6 days per year (PRC and others
1994). However, for consistency with other sites, the default industrial worker was evaluated at
IRP Site 9, assuming an exposure frequency of 250 day per year. At the request of DTSC, the
HHRA also evaluated future child and adult residential receptors.

Exposure routes evaluated for these scenarios include soil ingestion, dermal contact with soil,
and inhalation of volatile and particulate air emissions from soil. For the residential receptors,
ingestion of homegrown produce was also evaluated as an exposure pathway. The HHRA also
evaluated future child and adult residential receptors, based upon future residential land use.

Contaminant concentration data from IRP Site 9 soil samples were used to calculate soil EPCs.
Air EPCs wete calculated from soil EPCs based on a particulate emissions factor. The EPCs
were then used to calculate contaminant dose estimates. All IRP Site 9 surface soil data (from 0
to 1 foot bgs) were used to assess the current industrial worker scenario risks and hazards. All
IRP Site 9 soil data from O to 10 feet bgs were used to assess risks and hazards for the
construction worker, future construction worker, and residential receptors, under the assumption
that soil excavation could result in potential fiture exposure to subsurface soil.
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EPCs were calculated for both average and RME exposure scenatios. Average daily doses and
lifetime average daily doses associated with current and future exposwe pathways were
calculated using the EPCs and exposure rate assumptions.

3.4.3.3 Toxicity Assessment

A toxicity assessment provides information on the toxicity of COPCs, including dose-tesponse
values. Calculation methods and toxicity profiles for the COPCs identified at IRP Site 9 are
presented in the Phase I RI (TtEMI 2000).

3434 Risk Characterization

The tisk characterization discusses (1) risks associated with current and future land use
scenarios; (2) individual chemicals posing cancer risks greater than 1 x 107 or having hazard
quotients greater than 1; and (3) site-specific uncertainty issues associated with the 1isk
assessment. COPCs posing a cancer risk greater than 1 x 107 or a hazard quotient greater than 1
are identified as COCs.

The following table lists the average and RME total cancer risk and HIs for each potential
receptor at IRP Site 9. For the construction worket, the average and RME cancer risks are below
EPA’s risk management range at both sub-areas. For the current and future industrial worker
and the adult and child resident, the average and RME cancer risks are within EPA’s risk
management range. For all receptors and exposure scenarios, the hazard indices are below 1.

Total Cancer Total Hazard

Risk Index

Current Industrial Worker Average 11 %1078 <0 005
- RME 1.6x107° 0.02

Future Industrial Worker Average 10x107° <0 005

RME 1.1 x107° <0.005

Sub-Area 9-1 Short-Term Construction  Average 21x10° <0 005
Worker RME 8.0x107° 0.02

Sub-Area 9-2 Short-Term Construction Average 52x107° <0.005

Worker RME 6.6 x107° <0.005

Resident Average 22x107° <0005

RME 4.9%107 <0.005
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For the current industrial worker, four COCs are identified as contributing to a cancer 1isk of
1 x 10 or greater under the RME scenario. These COCS and their chemical-specific cancer
risks are DDT (1 2 x 10%), Aroclor-1260 (6.0 x 10 8, 2,3,7.8- tetrachlotodlbenzo -p-dioxin
(TCDD) (3.1 x 10", and 1,2,3,7,8-pentachlorodibenzofuran (3.1 % 107 8,

For the future industrial worker, two COCs are identified as coniributing to a cancer risk of
1 x 10-6 or greater under the RME scenario  These COCs and their chemical- spemﬁc cancer
risks are 2,3,7,8-TCDD (4.1 x 107 and 1,2,3,7,8-pentachlorodibenzofuran (3.1 x 10” 5.

For the future adult and child resident, nine COCs are identified as coatributing to a cancer risk
of 1 % 10°® or greater under the RME scenano These COCs and their chemical-specific cancer
risks are Aroclor-1260 (14 x 10 %, 1,23, 4 6,7,8-heptachlorodibenzodioxin (3.4 = 10 )
1,2,3,6,7,8-hexachlorodibenzodioxin (3 4 x 10 %, 1,2,3,6,7,8-hexachlorodibenzfuran (2 4 x 10 ),
1,2,3,7,8- pentachloxodlbenzoﬁnan (1.4 < 107 %, 1,2,3,7,8,9- hexachlorodlbenzoﬁ.nan (1.9 x 109,
2,3,7.8-TCDD (1.9 x 10 %, 2,3,7.8-tetrachlorodibenzofuran (1.4 x 107 %), and octachloro-

dibenzodioxin (1.4 x 10°%),
3.4.4 Results of the Ecological Risk Assessment

An ecological risk assessment performed for IRP Site 9 as part of the Phase I RI (TtEMI 2000)
included a biological characterization to identify habitats at the site, and a scoping assessment to
determine potential receptors, exposure pathways, and ecological COPCs.

3.4.41 Biological Characterization

The biological characterization of IRP Site 9 is based on the vegetation and mammal surveys
described in the Phase I RI (TtEMI 2000). IRP Site 9 is predominantly grasses and perennial
herbs. Nine different plant species were identified in the central portion of the site during the
Phase I RI. Approximately 33 percent of the site is bare ground. The dominant species is
Mediterranean barley (Hordeum marinum ssp. gussoneanum), with a cover value of 50 percent.
Other dominant species include Australian saltbush (4triplex semibaccata) and barley (Hordeum
brachyantherum). Mammals observed at IRP Site 9 included deer mice, California ground
squirrels, and desert cottontail rabbits; also observed were coyote scat, and opossum tracks.

3.44.2 Scoping Assessment

IRP Site 9 is an industrial area located in an active area of NBVC Point Mugu. It is composed
largely of pavement and exposed dirt. The site could support small mammals such as mice,

rabbits, and passerine birds.

COPECs were determined for soils at IRP Site 9 using the method described in the Phase I RI
(Section 4.5 of TIEMI 2000). These COPECs included chrysene, Aroclor 1260, and DDT and its
degradation products. All were present at low concentrations either below ecological effects
criteria or consistent with natural or anthropogenic background levels. Because most
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contaminants were detected at very low concentrations below ecological effects criteria, had low
frequency of detection, and were frequently consistent with natural or anthropogenic background
levels, no ecological COCs wete identified for soil at IRP Site 9.

The RI for Groundwater (TtEMI 2004) identified no COPECs for groundwater at IRP Site 9;
however, cobalt, copper, molybdenum, nickel, and zinc were detected and were screened for fate
and transport modeling. Sufficient data were available to bound the groundwater plume in the
downgradient direction for molybdenum and cobalt only. The results showed that concentrations
of molybdenum in groundwater adjacent to ODD No. 3, the ecological receptor, would not
exceed its screening criterion for about 100 years and that concentrations of cobalt in
groundwater adjacent to ODD No. 3 would not exceed its screening criterion for several hundred

years.

Based on the results of the ecological risk assessment, no unacceptable risk to ecological
receptors exists at the site. In addition, the current site conditions (pavement and bare ground)
prohibit more suitable ecological habitat from becoming established at the site. The presence of
pavement at the site eliminates potential exposure pathways for ecological receptors.

3.4.5 Summary of IRP Site 9 Contaminants and Risks

This section describes the risks resulting from contaminants in soil and groundwater at IRP
Site 9. These risks are based on the resuits of the HHRA and the ecological 1isk assessment

performed as part of the Phase I RI (TtEMI 2000).

As described in Section 2.0, the anticipated land use for IRP Site 9, as designated by NBVC
Point Mugu, is industrial in nature, and NBVC Point Mugu will maintain ownership and control
of the site within the foreseeable future.

Preliminary human health COPCs in soil at IRP Site 9 include 3 VOCs, 21 SVOCs,
7 pesticide/PCBs, 23 inorganics (including heavy metals), and 9 dioxins and furans. F ollowing
the COPC identification process, DDE, DDT, Aroclor-1260, and all the dioxins and furans are
the COPCs quantitatively evaluated in the HHRA. Human health risks were estimated for
current and future industrial workers, short-term construction workers, and adult and child
residents. Based on the HHRA, potential human health cancer risks for short-term construction
workers are below EPA’s risk management range. Cancer risk estimates for the current and
future industrial worker and adult and child residents are between 1 x 10 and 1 x 10®, within
the NCP-defined generally acceptable range.

For the current industrial worker, four COCs are identified as contributing to a cancer risk of
1% 10 or greater under the RME scenario. These COCs and their chemical-specific cancer
risks are DDT (12 x 10°), Aroclor-1260 (60 x 10°), 2,3,7,8-TCDD (3.1 x 10°), and
1,2,3,7,8-pentachlorodibenzofuran (3.1 10%). For the future industrial wotker, two COCs are
identified under the RME scenario. These COCs and their chemical-specific cancer risks are
2,3,7,8-TCDD (4.1 x 10'6) and 1,2,3,7,8-pentachlorodibenzofuran (3.1 x 10°%).
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For the future adult and child resident, nine COCs are identified as contributing to a cancer risk
of 1 x 10 or greater under the RME scenario. These COCs and their chemical-specific cancer
risks are Aroclor-1260 (1.4 x 10, 1,2,3,4,6,7,8-heptachlorodibenzodioxin (34 x 1079,
1,2,3,6,7,8-hexachlorodibenzodioxin (3 4 x 10'6), 1,2,3,6,7,8-hexachlorodibenzfuran (2 4 x 10'6),
1,2,3,7,8-pentachlorodibenzofuran (1 4 x 10'5), 1,2,3,7,8,9-hexachlorodibenzofuran (1.9 x 10'6),
2,3,7,8-TCDD (1.9 x 107 ), 2,3,7,8-tetrachlorodibenzofuran (14 x 10'6), and octachloro-
dibenzodioxin (1.4 x 10).

Uplands habitats at TRP Site 9 pose little or no risk to ecological receptors. Although a number
of ecological COPCs were identified in soil during the Phase I RI, these chemicals were detected
at very low concentrations and at low frequencies. Thus, no soil COCs for ecological receptors
were identified at IRP Site 9.

No COPCs or COPECs were identified for groundwater at IRP Site 9 during either the Phase [
RI (TtEMI 2000) or the RI for Groundwater (TtEMI 2004)
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4.0 IDENTIFICATION OF APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS AND REMEDIAL ACTION OBJECTIVES

This section discusses the RAO and ARARs for IRP Site 9. Risk characterization results for IRP
Sites 4 and 8 showed that remedial action is not needed, so no ARAR analysis was completed for
these sites. Risk results for Site 2 fell within EPA’s risk management range of 1 x 108 to 1 x 10’
* and have resulted in the Navy making a risk management decision that remedial action is not
needed. Although none of the COCs identified at Site 9 exceeded EPA’s risk management
range, several COCs in soil were determined to be individually contributing to a cancer risk of
slightly greater than 1 x 10 under the future adult and child resident scenario for IRP Site 9.
Although these risks would not normally warrant remedial action, the Navy has agreed with the
regulatory support agencies to evaluate institutional controls as a remedial alternative for Sites 9.
This agreement is documented in the meeting minutes included as Appendix B. Therefore, the
ARARs and RAO presented below address only the soil pathway for Site 9. The RAO for IRP
Site 9 is discussed in Section 4 4.

4.1 ARARS OVERVIEW

Identification of ARARs is a site-specific determination and involves a two-part analysis. First,
a determination is made of whether a given requirement is applicable If it is not applicable, then
another determination is made of whether it is relevant and appropriate. A tequirement is
deemed applicable if the specific terms of a law or regulation directly address the COCs, their
location, or the remedial action involved. If the jurisdictional prerequisites of the law or
regulation are not met, a legal requirement may nonetheless be relevant and appropriate if site
conditions are similar to conditions under which the law would apply and if the requirement is
well-suited to the conditions of the site

A requirement must be substantive in order to constitute an ARAR for activities conducted on
site. Procedural or administrative requirements, such as permits and reporting requirements are
not ARARs.

In addition to ARARs, the NCP provides that, where ARARs do not exist, agency advisories,
criteria, or guidance are “to be considered” (TBC) useful in “helping to determine what is
protective at a site or how to carry out certain actions or requirements” (55 Federal Register
8745). The NCP preamble states, however, that provisions in the TBC category “should not be
requited as cleanup standards because they are, by definition, generally neither promulgated nor
enforceable, so they do not have the same status under CERCLA as do ARARs.”

As the lead federal agency, the Navy has the primary responsibility for the identification of
federal ARARs at IRP Site 9. As the lead state agency, the California DTSC has the

responsibility for identifying state ARARs.

ARARs and TBCs are generally divided into three categories: chemical-specific; location-
specific; and action-specific. Chemical-specific ARARSs are numeric values representing health-
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based or risk-based standards that are modified to consider the economic and technical feasibility
of implementation. Maximum contaminant levels (MCL) are examples of chemical-specific
ARARs.

Location-specific ARARs govern activities to protect resources at the location of the site.
Examples of location-specific ARARs include regulations that protect floodplains, wetlands,
endangered species habitat, and archaeologically or historically significant resources.

Action-specific ARARs are technology- or activity-based requirements or restrictions. Examples
of action-specific ARARs include monitoring requirements, effluent discharge limits, hazardous
waste manifesting requirements, and occupational safety and heaith standards.

4.2 FEDERAL ARARS

This section summarizes the federal chemical-, location-, and action-specific ARARs for IRP
Site 9.

4.2.1 Federal Chemical-Specific ARARs

There are no federal chemical-specific ARARs for soil contaminated with the COCs identified at
Site 9.

4.2.2 Federal Location-Specific ARARs

Most of the federal location-specific ARARs associated with remediation of soils at IRP Site 9
are related to the coastal location of the site.

Executive Order 11988, Protection of Floodplains, requires that actions taken by the federal
government avoid adverse etfects, minimize potential harm, and restore and preserve natural and
beneficial values of floodplains. NBVC Point Mugu is located within a 100-year flood plain.
Although flooding is not a major threat to IRP Site 9, because of their proximity to the ocean, the
sites may be subject to storm surge. Thus, Executive Order 11988 may be relevant and
appropriate. Also, because wetlands are present at NBVC Point Mugu, Executive Order 11990,
Protection of Wetlands, is potentially applicable.

Federal property is excluded from the Coastal Zone Management Act making the act not
applicable. However, because IRP Site 9 are located along the coast, the Coastal Zone
Management Act is relevant and appropriate. This act requires that activities be conducted in a
manner consistent with approved state management programs.

Although no discharge of dredge or fill material is planned as part of any remedial activity at IRP
Site 9, the Clean Water Act (CWA), Section 404, which prohibits such activity, is applicable.
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The Migratory Bird Treaty Act of 1972 protects almost all species of native birds in the United
States from an unregulated ‘“take” (such as, pursuing, hunting, shooting, wounding, killing,
trapping, capturing, or collecting). Because migratory birds could be present at Site 9, this
regulation may be applicable.

The Endangered Species Act of 1973 protects critical habitat upon which endangered or
threatened species depend. Because threatened and endangered species and critical habitats
occur in the area of IRP Site 9, this act may be applicable.

4.2.3 Federal Action-Speciiic ARARs

Most federal action-specific ARARs are related to handling RCRA hazardous waste RCRA
waste will not be generated as part of the remedial actions for IRP Site 9 Thus, the regulations
applicable to generating and handling hazardous waste do not pertain.

One requirement that is neither applicable nor relevant and appropriate, but rather TBC, is the
RCRA requirement for Closure of Land Treatment Units. This requirement specifies closure and
post-closure care requirements for hazardous waste land treatment units. This regulation is not
applicable because there are no land treatment units at the sites. However, the requirements may
be considered in determining the controls at the closure of the sites.

4.3 STATE ARARS

This section summarizes the state chemical-, location-, and action-specific ARARs for IRP Site
9

4.3.1 State Chemical-Specific ARARs

There are no state chemical-specific ARARs for soil contaminated with the COCs identified at
IRP Site 9.

4.3.2 State Location-Specific ARARs

There are two potential state location-specific ARARs The California Coastal Act of 1976
regulates activities associated with development to control direct, significant impacts on coastal
waters and to protect state and national interests in California coastal resources. This regulation
is applicable because Site 9 are within the coastal zone.

The “endangered species habitat” section of the Fish and Game Code prohibits the import,
export, taking, possession, and selling of any endangered or threatened species. This code may
be applicable because threatened and endangered species may occur at IRP Site 9.
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4.3.3 State Action-Specific ARARs

The Navy has determined that 22 California Code of Regulations (CCR) 67391 1 “Requirements
for Land Use Covenants” is the only state action-specific ARAR that is pertinent to the
institutional control alternative for IRP Site 9. Specifically, 67391.1(e)}(2) states:

“Whenever the Department determines that it is not feasible to record a land use
covenant for property owned by the federal government, such as transfers from
one federal agency to another, the Department and federal government may use
other mechanisms (o ensure that future land use will be compatible with the levels
of hazardous materials, hazardous wastes or constituents, or hazardous
substances which remain on the property. Examples include. Amendments to the
federal government facility master plan, physical monuments, or agreements
between the federal government facility and the Depariment

The Navy has determined that a land use covenant is not feasible for NBVC Point Mugu since
there are no plans to transfer the property. Therefore, revisions to the NBVC Point Mugu
regional shore infrastructure plan (RSIP) will be the “other mechanism” that will be used to
comply with this ARAR. The RSIP will be revised to include procedures that will ensure the
long-term effectiveness and protectiveness of the institutional controls at IRP Site 9. These
revisions will be described in detail in the remedial action plan (RAP) that will be prepared in
conjunction with the record of decision (ROD) for IRP Sites 2,4, 8 and 9. The descriptions of
the institutional controls included in the RAP and ROD will follow the two national agreements
described in Section 5.3.

4.4 REMEDIAL AcCTION OBJECTIVES

RAOs are established to allow identification and screening of remedial alternatives that achieve
protection of human health and the environment consistent with reasonably anticipated land use.
The determination of RAOs includes consideration of site-specific risks and ARARs in
accordance with CERCLA as amended by the NCP and the Superfund Amendments and
Reauthorization Act (SARA). As described in Section 2.0, industrial land use is the anticipated
tand use scenario for IRP Site 9. However, the RAO presented below addresses the risk from

exposure of future residents to contaminated soil at IRP Site 9.

Based on CERCLA, the ARARs, and the Phase I RIHHRA (TtEMI 2000), the following RAO is
proposed for soils at IRP Site 9:

e Prevent exposure of future residents to soil contaminated with carcinogens
that result in an ELCR greater than 1 107¢.
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5.0 SCREENING OF REMEDIAL ACTION ALTERNATIVES

Screening of potential remedial measures is used as a tool to focus detailed consideration of
remedial action alternatives. The screening evaluation typically reduces the number of potential
remedial measures that undergo more detailed and extensive analysis. Thus, in this section,
remedial measures are evaluated using more genetal criteria than in the detailed evaluation of

alternatives in Section 6.0,

The Phase I RI (TtEMI 2000) determined that there are no COCs at IRP Sites 4 and 8 As NTA
sites, remedial action alternaiives are not necessary HHRA risks calculated for soils at Sites 2
and 9 in the Phase I RI fall within the EPA risk management range. The Phase T RI {TtEMI
2000) and RI for Groundwater (TtEMI 2004) determined that there are no COPCs or COPECs
for groundwater at IRP Sites 2, 4, 8, and 9. Thus, the use of active remediation technologies at
these sites is not warranted, and active remediation technologies are not screened as remedial
action alternatives

Table 5-1 summarizes the screening of remedial measures for IRP Site 9. The remedial
measures are screened for effectiveness, implementability, and cost Descriptions of the three
evaluation criteria are provided below.

Effectiveness

Effectiveness is a measute of the extent to which a given remedial measure can eliminate
significant threats to public health and the environment through reduction of the toxicity,
mobility, or volume of contaminants at a site. Effectiveness includes both short-term and long-
term effectiveness and permanence. Short-term effectiveness evalnates effectiveness for the time
period of implementation of a response action. Long-term effectiveness evaluates effectiveness
for the time period after the response action is in place.

Implementability

Implementability is a measure of the technical and administrative feasibility of implementing,
operating, monitoring, and maintaining a remedial measure. If a remedial measure includes a
technology, implementability also evaluates operation, monitoring, and maintenance of the
technical components of the remedial measure.

Cost

For screening purposes, cost provides a reference for comparing potential remedial measures.
During screening, cost does not guide the development or exclusion of particular remedial
measures for detailed evaluation. Rather, costs are developed on an approximate order-of-
magnitude basis, such as, within 50 percent accuracy.
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51 GENERAL RESPONSE ACTIONS

This section describes broad categories of remedial measures, called general response actions,
that could be used to achieve the RAOs discussed in Section 4.4 of this FS. A particular general
response action might be accomplished by any of several specific response actions. In turn, a
single response action might encompass several specific methods or process options. For
example, “institutional control” is a general response action; “administrative control for access
restriction” is a specific response action; and “posting” is a process option.

The general response actions presented for evaluation in this section are medium-specific for soil
contaminants

Appropriately implemented, the following general response actions, alone or in combination, can
achieve the RAO for IRP Site 9:

e NFA

s [nstitutional controls (IC), including access controls such as signage and
postings and legal controls such as land use 1estrictions.

CERCLA requires that the NFA alternative be included among the general response actions
evaluated in all FSs. The NFA alternative serves as a baseline for comparison for other

alternatives

ICs are nonengineering measures, usually legal or physical means, of limiting potential
exposures to a site or medium of concemn usually through legal administrative restrictions.
Examples of ICs cited in the NCP include land and resource use (for example, water) deed
restrictions, well-drilling prohibitions, building permits, well use advisories, and deed notices
ICs can also include access restrictions, such as fencing and site monitoring. Although potential
exposure to contaminants can be reduced by ICs, the contaminated media are not directly

remediated
5.2 NO FURTHER ACTION

The NFA alternative, required under CERCLA, provides a baseline for comparing other
alternatives. This alternative entails no activities to contain or remediate contaminants at a site,
provides no treatment for contaminants, and provides no legal or administrative protection of
human health or the environment beyond cleanup criteria under industrial use scenarios. It also
does not ensure continued industrial land use.

Under the NFA alternative, existing actions, such as groundwater monitoring, may continue as
part of other ongoing site activities.
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Effectiveness

The NFA alternative provides no additional control of exposure to contaminated soils.

Implementability

The NFA alternative is easy to implement, because it does not require any additional actions to
be taken. "

Cost

There are no costs associated with the NFA alternative because no additional actions are taken.

The NFA alternative does not meet the RAO for IRP Site 9, because it does not fully protect
future residents at Site 9.

53 INSTITUTIONAL CONTROLS

ICs are nonengineering measures used to manage site risks, usually legal or administrative
controls that limit potential exposure to contamination and/or protect and ensure the integrity of
the remedy. Examples of ICs cited in the NCP include land and resource use (for example .
water) restrictions, well-drilling prohibitions, building permit requirements, and well use
advisories. Because the HHRA and this FS are based on the present and likely future industrial
land use scenario, land use restrictions are the only form of IC needed in the ROD to limit
potential exposure to any residual contamination. If it is later determined that any residual
contamination at IRP Site 9 is compatible with unlimited land use, any land use restrictions put
into place would no longer be needed.

The Navy and the EPA recently finalized a negotiated agreement on implementation of LUCs
entitled “Principles and Procedures for Specifying, Monitoring and Enforcement of Land Use
Controls and other Post-ROD Actions.” (DOD 2003) A similar agieement was also recently
implemented among the Environmental Council of States (ECOS), DOD, U S. Department of the
Interior (DOI), U.S. Department of Energy (DOE), and EPA. The Navy will implement ICs
according to these agreements and administiatively implement through the RSIP.

The evaluation criteria used in the HHRA performed during the Phase I RI (TtEMI 2000) were
predicated on IRP Site 9 remaining as an industrial site. That is, exposure scenarios used in the
HHRA for IRP Site 9 were based on industrial and residential exposures.  The intended future
use of IRP Site 9, which will remain under the control of NBVC Point Mugu, is industrial in
nature, however, it is the policy of the DTSC to evaluate a residential scenario as well.
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5.3.1 Land Use Restrictions

The LUC action entails no activities to contain or remediate contaminants at a site, and it
provides no treatment for contaminants. However, it can ensure continued indusirial use, and
thus provide protection of human health and the environment at the level of cleanup criteria
under industrial use scenarios.

The LUC action has two options for implementation. According to the “Institutional Control
Protocol at Open Bases” (California Military Environmental Coordination Commuittee [CMECC]
Site Cleanup Performance Action Team 1999), the preferred method for implementing LUCs is
to tecord these controls in the Regional Shore Infrastructure Plan for NBVC Point Mugu, A
RSIP establishes land uses and similar “zoning-like” requirements. It is used in project planning
and in making land use decisions. According to the CMECC document, eight action items must
be evaluated and/or completed and are summarized as follows:

I Whenever ICs are necessary to protect human health or the environment, the ICs should
be included as a response action ot part of a response action in a ROD.

2. The ROD should contain a description of the IC required, the reason for the requirement,
and any specific conduct that is prohibited.

3. The Navy and the regulatory agencies should evaluate the use of permanent markers for
ensuring adherence to the ICs.

4. The Navy and the regulatory agencies need to verify the effectiveness of the RSIP for
implementing the ICs.

5. The specific IC language added to the RSIP should include a description of the IC that
clearly identifics the specific conduct that is prohibited by the IC, and it should include
all of the requirements specified in the ROD for implementing the IC.

6. The ROD should include provisions regarding land use changes that occur post-ROD.

7. The ROD should provide that the Navy will verify maintenance of the ICs through the
CERCLA 5-year review process.

8. The ROD should provide that the Navy will notify regulatory agencies when any
installation property subject to ICs is expected to be transferred. Another option for
implementing LUCs is through the establishment of an memorandum of agreement
(MOA) between NBVC Point Mugu and the appropriate regulatory agencies, the
California DTSC and the RWQCB, Los Angeles Region, Generally, a MOA is used if' it
is determined that a RSIP is not the most appropriate vehicle for implementing LUCs.
However, a MOA can also be used as a supplement to a RSIP or other land use planning
document.
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Under this action, existing programs, such as groundwater monitoring, may continue as part of
ongoing site activities.

Effectiveness

The HHRA in the Phase I RI (TtEMI 2000} depends on IRP Site 9 remaining as an industrial
site. ICs that restrict land use at this site to industrial uses would effectively prevent future land
use changes. They are necessary to ensure that human health and the environment are protected
at the level of cleanup criteria under industzial use scenarios.

Implementability

Implementation of ICs that restrict land use requires low to moderate legal and administrative
effort, depending upon which implementation option is used.

Cost

Costs to implement ICs to restrict future land use at IRP Site 9 are expected to be low to
moderate, depending upon which implementation option is used.

5.3.2 Administrative Control for Site Access — Signs and Postings

The “signs and postings™ action entails no activities to contain or remediate contaminants at a
site, and it provides no treatment for contaminants It also does not ensure continued industrial
or wildlife management land use. However, it does provide protection of human health and the
environment by controlling site access.

Under this action, existing programs, such as groundwater monitoring, may continue as part of
ongoing site activities.

Effectiveness

Signs and postings are administrative controls that effectively restrict site access and thus
prevent exposure to residual contaminants at the sites. However, they do not ensure continued
industrial or wildlife management land use.

implementability

The posting of warning and entry testrictions signs to restrict site access requires only minimal
effort and equipment.
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Cost
Costs to post warning and entry restrictions signs to restrict site access are expected to be low
5.4 SELECTION OF SPECIFIC ALTERNATIVES

Several response actions and method options were screened for implementation at IRP Sites 2, 4,
8 and 9 to meet the RAQ. Table 5-1 summarizes the general tesponse actions, technologies and

process options identified for IRP Site 9 The previous sections used the general criteria of

effectiveness, implementability, and cost to select options for further detailed evaluation in
Section 6.0

The following are options selected for further evaluation for these sites.

Alternative 1 — No further action

Under this alternative, no action would be taken to alter the conditions at Site 2, 4, &,
and 9.

Alternative 2 — Institutional Land Use Controls

ICs to restrict land use is retained for detailed evaluation as a method to maintain site conditions
and uses consistent with the risk scenarios on which the HHRA are based.

As a component of implementing ICs to restrict land controls, the CMECC Site Cleanup
Performance Action Team (1999) recommends evaluating the use of permanent markers at
affected sites as another mechanism for ensuring adherence to the confrols. They suggest
“concrete landmarks containing a plaque describing the conduct prohibited ” Permanent markers
will be considered as an option in the detailed evaluation of alternatives.

Alternative 3 — Institutional Administrative Control for Site Access

Because signs and postings do not contribute to maintaining industrial or wildlife management
use scenarios, this action is not retained for further consideration.
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6.0 DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES

This section evaluates the remedial alternatives based on nine criteria as required by the NCP in
40 CFR 300 430(e) (EPA 1990). These nine criteria are listed and discussed below.

o Overall Protection of Human Health and the Environment. This criterion
assesses whether each alternative provides adequate protection of human health and
the environment. The overall assessment of protection draws on the evaluations of
long-term effectiveness and permanence, short-term effectiveness, and compliance
with ARARs. Protectiveness focuses on how site risks are reduced or eliminated by
each alternative. Risk reductions are associated with how effectively an alternative
meets the RAOs This criterion is considered a threshold and must be met by the
selected alternative.

» Compliance with ARARs, This criterion is used to evaluate whether each
alternative will meet all identified federal and state ARARS, or whether justification
exists for waiving one or more ARARs. The detailed analysis will describe how
each alternative will meet these requirements. This criterion is also a threshold that
must be met by the selected alternative unless an ARAR is waived. Section 4.0
provides a summary of the ARARs evaluation.

+ Long-Term Effectiveness and Permanence Each alternative is evaluated in
terms of risk remaining at the site after RAOs have been met. The primary focus of
this evaluation is the extent and effectiveness of controls used to manage the risk
posed by treatment of residuals or untreated wastes. The following criteria are

considered:
. Adequacy of mitigative controls
. Reliability of mitigative controls

. Magnitude of residual risk

e Reduction of Toxicity, Mobility, or Volume through Treatment. This
evaluation criterion addresses the statutory preference for treatment options that
permanently and significantly reduce toxicity, mobility, or volume of the chemicals.
This preference is satisfied when treatment reduces the principal threats through the

following:

. Destruction of toxic chemicals

. Reduction in chemical mobility

. Reduction of the total mass of toxic chemicals

. Reduction of total volumes of contaminated media
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e Short-Term Effectiveness This evaluation criterion addresses the effects of the
alternative during the construction and implementation phase until RAOs are met.
Under this criterion, alternatives are evaluated with respect to their effects on
human health and the environment during remedial action implementation. The
following factors are considered:

» Exposure of the community during implementation
. Exposute of the workers during construction

’ Environmental impacts

. Time required to achieve RAOs

+ Implementability. This criterion addresses the technical and administrative
feasibility of implementing an alternative and the availability of various services
and materials required during its implementation. The following factors are
considered:

Ability to construct the technology

. Reliability of the technology

° Monitoring considerations
. Availability of equipment and specialists
. Ability to obtain approvals from regulatory agencies

o Cost. The cost estimate for each alternative is based on estimates of capital and
operation and maintenance (O&M) costs. Costs are developed following EPA
guidelines for cost estimates during the FS (EPA 2000). The types of costs that
are assessed include the following:

. Capital costs, including both direct and inditect costs

. Annual O&M costs, including long-term effectiveness monitoring cost
. Periodic cost, including preparation of the 5-year 1eview

. Net present worth of capital, O&M costs, and periodic costs

Direct costs include the purchase of equipment, labor, and materials necessary to
install the alternative. Indirect costs include those for engineering, financial, and
other services, such as testing and monitoring. Annual O&M costs for each
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alternative include maintenance materials, labor, and auxiliary materials, as well
as operating costs.

The present worth of each alternative provides the basis for the cost comparison.
The present worth cost represents the amount of money that, if invested in the
initial yvear of the remedial action at a given rate, would provide the funds
required to make future payments to cover all costs associated with the remedial
action over its planned life. The cost estimates of the remedial alternatives are
based on estimates provided through Remedial Action Cost Engineering and
Requirements (RACER) (RACER 2003).

The present worth analysis is performed on all remedial alternatives using a

3.2 percent discount (interest) rate over a period of 30 years. Inflation and
depreciation are not considered in preparing the present woith costs. Appendix D
contains spreadsheets showing each component of the present worth costs.

» State Acceptance. The assessment of the state’s concerns regarding the proposed
remedial alternative may not be completed until comments of the remedial
investigation/feasibility study (RUFS) are received. However, they may be
discussed to the extent possible in the proposed plan issued for public comment,
as detailed in 40 CFR 300 43(e)(iii)(H) The state’s concerns that will be assessed

include the following:

. The state’s position and key concerns related to the preferred alternative
and other proposed alternatives

. State comments on ARARS

+ Community Acceptance. This assessment involves identifying community
support for, reservations about, or opposition to various componentis of the
alternatives. This assessment may not be completed until comments on the
proposed plan are received, as detailed in 40 CFR 300 43(e)(iii)(I).

The following text provides a detailed analysis of the remedial alternatives selected for detailed
analysis in Section 5.4 with respect to the nine criteria.

6.1 ALTERNATIVE 1: NO FURTHER ACTION

The evaluation of the NFA alternative, as required by CERCLA, serves as a baseline for
comparison to other remedial alternatives.
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8.1.1 Overall Protection of Human Health and the Envirenment

The HHRA in the Phase I RI (TtEMI, 2000) for [RP Sites 2, 4, 8, and 9 determined that the
industrial scenario cancer risks associated with IRP Sites 2 and 9 are within the EPA’s risk
management range of 1 x 107" to 1 x 107 that EPA considers acceptable for industrial use land.
Only one COC was identified at IRP Site 2 and the associated risk to the current industrial
worker was very close to the low end of the risk range Therefore, the Navy has made a risk
management decision that no further action is appropriate for Site 2. Several COCs were
identified at IRP Site 9 and the associated total cancer 1isk, although within the risk range, was
such that NFA may not be fully protective of human health and the environment. The HHRA
also determined that the wildlife management scenario cancer risks associated with IRP Site 4
are below the EPA’s acceptable level of 1 x 107°, as long as the site is maintained for wildlife
management According to the HHRA, IRP Site 8 is EPA’s acceptable level for cancer risks
under all scenarios. In addition, no chronic toxicity or ecological risks were identified for any of
the sites Thus, the NFA alternative is expected to provide protection of human health and the
environment at the level of cleanup criteria under a wildlife management scenario for IRP Site 4.
The NEA alternative is protective of human health and the environment for all scenarios for IRP

Site 8.

6.1.2 Compliance with ARARs

The NF A alternative does not meet federal, state, and local ARARs
6.1.3 Long-Term Effectiveness and Permanence

The NFA alternative leaves the fate of contaminants uncertain because there are no
administratively recorded institutional controls to prevent nonindustrial use of IRP Site 9
Therefore, residual contaminants would remain at this site at concentrations protective for
industrial exposures, but potentially not protective for other exposure scenarios, such as
residential. The NFA alternative is effective in the long-term for IRP Sites 4 and 8, because
according to the HHRA, IRP Site 8 is "unconditionally acceptable” under all scenarios and IRP
Site 4 is protected in perpetuity as a wetland No further action is effective for Site 2 because the
1isk to industrial workers falls within the acceptable risk range.

6.1.4 Reduction of Toxicity, Mobility, or Volume of Contaminants

The NFA alternative does not reduce the toxicity, mobility, or volume of contaminants through
treatment at IRP Site 9. However, because the cancer 1isks for IRP Sites 2, 4 and 8 are within or
below the HHRA acceptable levels for the associated exposure scenarios, no further action is
necessary and reduction of toxicity, mobility or volume is not warranted.
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6.1.5 Short-Term Effectiveness

The NFA alternative is expected to achieve short-term effectiveness at Sites 2, 4, 8 and 9 because
existing 1isks to the surrounding population are minimal, and no remedial work is done under the
NFA alternative.

6.1.6 implementability

The NFA alternative can be implemented easily, because it does not require any further remedial
activities.

8.1.7 Cost
The NFA alternative would incur no additional costs.
6.1.8 State Acceptance

The state acceptance criterion requires the responsible party, the Navy, to address the state’s
comments and concerns for each potential remedy. The state’s acceptance may not be completed
until public comments from the RI/FS are received, but it may be discussed in the Proposed Plan
(PP)/draft RAP. Further, the state, as the lead regulatory agency must concur with the preferred
remedy presented in the FS. The acceptance of remedial alternatives will be fully addressed
during the public comment period and during preparation of the PP/draft RAP and the ROD/final

RAP.
6.1.9 Community Acceptance

The community acceptance criterion requires the responsible party, the Navy, to dddress the
public’s comments and concetns for each potential remedy This criterion will be completed
after public comments are received The acceptance of the remedial alternatives will be fully
addressed during the public comment petiod and during preparation of the PP/draft RAP and the

ROD/final RAP
6.2 ALTERNATIVE 2: LUCs

Alternative 2, LUCs, would consist of ICs, yearly SIs and maintenance, and five-year reviews.
ICs would include implementing LUCs (CMECC Site Cleanup Performance Action Team 1999)
to record them in the RSIP for NBVC Point Mugu. In addition, Alternative 2 would include the
establishment of an MOA between NBVC Point Mugu and the appropriate regulatory agencies,
DTSC and the RWQCB. As a component of implementing Alternative 2, the use of permanent
site markers is considered as an additional mechanism for ensuring adherence to LUCs.
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Yearly operations and maintenance would include SIs to evaluate if site conditions have changed
and maintenance of any physical features (such as signage) that may be established by the RSIP
and MOA. Due to the minimal risks proposed by site COCs, no soil or groundwater monitoring
is considered necessary. However, five-year reviews would be conducted to, in part, determine

if additional monitoring is necessary.
5.2.1 QOverall Protection of Human Health and the Environment

In the Phase I RI (TtEMI 2000) and this FS, the HHRA for IRP Site 9 is based on an industrial
and residential exposure scenario Alternative 2 would ensure continued industrial land use, and
thus would provide overall protection of human health and the environment by restricting future
land use at these sites to industrial purposes.

6.2.2 Compiiance with ARARs
Alternative 2, LUCs, is expected to meet all federal, state, and local ARARs.
6.2.3 Long-Term Effectiveness and Permanence

Alternative 2 is expected to meet long-term effectiveness and permanence goals and RAOs for
IRP Site 9 by restricting future land use at this site to industrial purposes. The HHRA results for
IRP Site 9 arc within the acceptable 1isk management range, however, LUCs will ensure long-
term effectiveness and permanence by becoming administratively recorded in the RSIP

6.2.4 Reduction of Toxicity, Mobility, or Volume of Contaminants

Alternative 2 is not expected to reduce the toxicity, mobility, or volume of contaminants at IRP
Site 9 through treatment because no treatment is used

6.2.5 Short-Term Effectiveness

Alternative 2 is expected to meet short-term effectiveness goals for IRP Site 9 because industrial
risks for these sites currently fall within EPA’s risk management range. In addition, no chronic
toxicity or ecological risks were identified for any of the sites.

6.2.6 Implementability

Alternative 2 is implemented through legal and administrative means and is considered
moderately easy to implement. It is expected to be easy to incorporate LUCs into the NBVC
Point Mugu RSIP. Implementing LUCs as an MOA with regulators may require more time and
effort. However, neither method of implementation is expected to be difficult.
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The implementation time for Alternative 2 is expected to be 3 to 6 months, depending upon the
method of implementation and the decision fo install permanent site markers.

6.2.7 Cost

The total present worth cost for implementing Alternative 2 at IRP Site 9 is $192,300. Cost
details are provided in Appendix D.

6.2.8 State Acceptance

The state acceptance criterion requires the responsible party, the Navy, o address the state’s
comments and concerns for each potential remedy. The state’s acceptance may not be completed
until public comments from the RI/ES are received, but it may be discussed in the PP/draft RAP.
Further, the state, as the lead regulatory agency must concur with the preferred remedy presented
in the FS. The acceptance of remedial alternatives will be fully addressed during the public
comment period and during preparation of the PP/draft RAP and the ROD/final RAP.

6.2.9 Community Acceptance

The community acceptance criterion requires the responsible party, the Navy, to address the
public’s comments and concerns for each potential remedy. This criterion will be completed
after public comments are received. The acceptance of the remedial alternatives will be fully
addressed during the public comment period and during preparation of the PP/ draft RAP and the
ROD/final RAP.

6.3 COMPARATIVE ANALYSIS OF ALTERNATIVES
The following analysis compares the two alternatives for each of the nine evaluation criteria.
6.3.1 Overall Protection of Human Health and the Environment

Both of the alternatives provide overall protection of human health and the environment from
soil contaminants if the land use scenario used in the HHRA remains valid Both of the
alternatives meet the tequirements of the RAOs, because the exposure risks calculated in the
Phase I RI (TtEMI 2000) fall within EPA’s risk management range or below EPA’s acceptable
level. Based on the exposure tisks calculated in the HHRA, COCs were only identified for IRP
Sites 2 and 9. In addition, no ecological tisks were identified for any of the sites. Therefors, all
of the evaluated alternatives are expected to provide protection of human health and the
environment, The NFA alternative is protective of human health and the environment for Sites
2, 4 and 8. However, the NFA alternative does not provide any method to ensure that the land
use scenarios used in the HHRA for IRP Site 9 remain valid.
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ensure that the industrial land use scenarios, respectively, remain valid.

6.3.2 Compliance with ARARs

Both of the selected remedial alternatives are expected to comply with ARARs.
6.3.3 Long-Term Effectiveness and Permanence

The NFA alternative provides limited long-term effectiveness Tor IRP Site 9, because there is no
provision for ensuring industrial land use. Alternative 2 can effectively limit land use options by
ensuring industrial land use

6.3.4 " Reduction of Toxicity, Mobility, or Volume of Contaminants

Neither of the alternatives evaluated reduces the toxicity, mobility, or volume of contaminants
through treatment at IRP Sjto 9. However, remedial treatment technologies to reduce toxicity,
mobility, or volume of contaminants are not required, because the HHRA indicates that residua]
risks are within the risk management range and are acceptable for the industrial use scenario at
IRP Site 9 with LUCs.

6.3.5 Short-Term Effectiveness

Both of the evaluated alternatives provide good short-term effectiveness The NFA alternative
Tequires no on-site activities, so there is no potential for worker exposure. Alternative 2 may
require minimal on-site activity in the form of placing permanent site markers delineating land
use restrictions. Neither of the evaluated alternatives increases the potential risk to off-site
populations during implementation.

6.3.6 Implementability

The NFA alternative is the easier alternative to implement, because it does not requite any
action  Alternative 2 initially imposes legal and administrative testrictions to land use, and
requires minimal on-site activity. Alternative 2 is also expected to be easy to implement .

6.3.7 Cost

No additional costs are associated with the NFA alternative. The cost of implementing
Alternative 2 is estimated at $192,300.
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6.3.8 State Acceptance

The state acceptance criterion requires the responsible party, the Navy, to address the state’s
comments and concerns for each potential remedy. The state’s acceptance may not be completed
until public comments from the RI/FS are received, but it may be discussed in the PP/draft RAP.
Further, the state, as the lead regulatory agency, must concur with the preferred remedy
presented in the FS. The acceptance of remedial alternatives will be fully addressed during the
public comment period and during preparation of the PP/draft RAP and the ROD/final RAP.

8.3.9 Community Acceptance

The community acceptance criterion requires the responsible party, the Navy, to address the
public’s comments and concerns for each potential remedy. This criterion will be completed
after public comments are received The acceptance of the remedial alternatives will be fully
addressed during the public comment period and during preparation of the PP/draft RAP and the
ROD/final RAP.
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7.0 SUMMARY OF EVALUATION

This FS is prepared to be consistent with CERCLA requirements defined in EPA and Navy
guidance documents. The purpose of the FS is to develop and evaluate alternative remedial
actions to address IRP Sites 2, 4, 8, and 9 NFA and institutional land use restrictions for
industrial purposes were the two alternatives identified, evaluated and ranked for the sites.

Based on the comparative analysis of the remedial action alternatives in Section 6 0 the preferred
remedial action for IRP Sites 2, 4 and 8 is the NFA alternative The preferred remedial action for
IRP Site 9 is Alternative 2: LUCs.

7.1 IRP SiTES 2, 4, AND 8: NFA

The NFA alternative (see Section 6.1) appears to offer the best balance of performance for IRP
Sites 2, 4 and 8 No remediation is warranted for Sites 4 and 8, because the Phase 1 Rl
determined that no contaminants of any significance are present at the sites in any amount
hazardous to human health and the environment, and because the risks calculated in the HHRA
of the Phase I RI (TtEMI 2000) fall within EPA’s acceptable level for residential use. In
addition, no ecological risks were identified for the sites. Risks calculated for Site 2 fall within
EPA’s acceptable risk range and thetefore, the Navy has made a risk management decision that
no further action is warranted.

7.2 IRP SiTE 9: INSTITUTIONAL LAND USE RESTRICTIONS

Institutional land use restrictions (see Section 6.2) appear to offer the best balance of
performance for IRP Site 9. Conventional remediation technologies are not warranted for this
site because the Phase I RI (TtEMI 2000) determined that the industrial cancer risks calculated in

the HHRA fall within EPA’s risk management range of 1 x 10%to 1 x 10° And finally, no
chronic toxicity or ecological risks were identified for IRP Sites 2 and 9.

LUCs are recommended because they are effective in defining and preventing changes in futwe
land use that could increase exposure at IRP Site 9. LUCs also ensure overall protection of

hurnan health and the environment,

Implementation of institutional land use restrictions could include any or all of the methods and
provisions discussed in Section 6.2.
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RESPONSES TO REGULATORY AGENCY COMMENTS ON THE
DRAFT FEASIBILITY STUDY FOR

INSTALLATION RESTORATION PROGRAM SITES 2, 4, 8, AND 9
NAVAL BASE VENTURA COUNTY, POINT MUGU SITE, CALIFORNIA

This document presents the U S Department of the Navy’s (Navy) responses to comments from the
California Environmental Protection Agency’s Department of Toxic Substances Control (DTSC) on the
“Draft Feasibility Study for Instaliation Restoration Progzam Sites 2, 4, 8. and 9, Naval Base Ventura
County, Point Mugu, California,” dated March 19, 2003,

RESPONSES TO DTSC COMMENTS
GENERAL COMMENTS

1. Comment: Institutional Controls.

a. The Navy should implement the institutional controls (ICs) aceording to the
Institutional Control Protocol developed by the California Military
Environmental Coordination Committee (CMECC). The CMECC Protocol
discusses how to incorperate ICs into decision documents, implementation
mechanisms such as base master plans and memoranda of agreement, processes
for changing 1Cs, and verification mechanisms.

b. Section 5.3.1 discusses the two options to record the land use restrictions: one is
to record them in the Regional Shore Infrastructure Plan (RSIP) for NBVC and
the other one is to implement them through a Memorandum of Agreement
(MOA) between the Navy and the State. Whether the Navy uses the RSIP or the
MOA to record the land use restrictions, it must show that existing processes for
land use planning and project approval reference the RSIP or the MOA and
that there are adequate checks and balances within the process to ensure
adherence to the land use restrictions.

¢. Institutional control is 2 remedy that is subjected to the S-year review
requirement; therefore, the cost of inspection, maintenance, and reporting
should be included in the cost estimate,

d. The FS should discuss long term effectiveness and performance of institutional
controls in details to show the ICs” adequacy and reliability to prevent
incompatible activities to the site remedy. 1t should also discuss how the ICs
meet the requirements of State acceptance of the remedy pursuant to California
Health & Safety Code Section 25356.1.

Response: Responses to individual comments regarding institutional conttols are as follows:

a. The Navy and the U.S. Environmental Protection Agency (EPA) recently finalized a
negotiated agreement on implementation of land use controls entitled “Principles and
Procedures for Specifying, Monitoring and Enforcement of Land Use Controls and
other Post-ROD Action” (Department of the Army 2003). In addition, a similar
agreement was also recently implemented among the Environmental Council of
States (ECOS), the U 8. Department of Defense (DOD), U.S. Department of the
Interiot (DOI), U.S. Department of Energy (DOE) and EPA (EPA 2003) The Navy
intends to implement ICs according to these agreements
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2. Comment:

Response:

3. Comment:

Response:

4, Comment:

Response:

Land use restrictions will be implemented according to the recent agreements
outlined in (a) above.

The cost of inspecting, maintaining, and reporting for selected remedics including
performance of 5-year reviews will be included in the cost estimate for each
alternative.

The feasibility study (FS) will discuss the long-term effectiveness and performance
of institutionai controls (IC), 1o show the ICs’ adequacy and refiability 1o preveut
incompatible activities. The FS will also discuss the ICs’ compliance with state and
tederal applicable or refevant and appropriate requirements.

Target Risk Level. The IS states in numerous places that cancer risks less than
1x10™ are acceptable for industrial uses. For any exposure setting, DTSC
typicalily finds excess cancer risks of less than 1x10™ to be negligible and more
than 1x10™ to be unacceptable, while those between 1x16° to 1x10™* are in the
‘risk management range”. Excess cancer risks falling between the two
benchmarks are not automatically acceptable but require risk management
decisions on a case by case basis. This has been the practice of DTSC for many
years, not only at this base but also at all military facilities in California.

The Navy will revise the text in the FS to state that excess cancer risks that fall
between 1 x 107 1o 1 x 10 are within the risk management range and that risk
management decisions will be made on a case by case basis.

Remedial Action Objectives (RAQs). The FS calculates RAOs for carcinogens
assuming that an excess cancer risk of 1x10™ is acceptable for the
commercial/industrial exposure setting. DTSC does not accept this. RAQOs
should be calculated for the point of departure for carcinogenic risk, which is
defined in the National Contingency Plan as 1x10°%, DTSC expects the FS to
present RAOs for carcinogens caleulated for an excess risk of 1x10°°. The Navy
can present other values for other target risk levels if so desired.

The Navy will calculate remedial action objectives (RAO) based on target risk levels
of 1 x 10% and 1 x 10™ for carcinogens and a target hazard index of 1.0 for
noncarcinogens. The S will be revised to include these RAOs.

IRP Site Descriptions, Section 2.3. Site descriptions provided in this section are
inconsistently provided. Consistent details for each site during each investigative
phase should be presented concerning the number of borings, the number of
samples per borings, the number of monitoring wells and water samples
collected, the number ot soil gas points surveyed, the parameters analyzed in
each medium, and the analytes detected.

The Navy will revise Section 2.3 to provide a summary of investigation detail
tegarding the number of soil borings, monitoring wells, and soil gas surveys
conducted at each site  This section will also be revised to provide a summary of
chemicals of concern at each site and will reference the applicable documents that

support this data.

RTC on the Draft Feasibility Study for 5 DS.A007.10598
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5. Comment: Contaminants of Potential Concern (COPCs) and Contaminants of Potential
Ecological Concern (COPECS). For some sites, summary statements about
COPCs are provided in Section 2.3, for others this information is found ounly in
Section 3.0. Statements about COPCs and COPECs for both soil and
groundwater shouid be consistently made in both Sections. In additien, Section
2.3 shoulid reference specific discussions in Section 3.0, which indicates how
COPCs and COPECs were eliminated.

Response: The Navy will revise Sections 2 3 and 3.0 to consistently include summary
statements about COPCs and COPECs in both sections for all sites. [n addition,
Section 2 3 will be revised to indicate where discussion can be found on how COPCs
and COPECs were identified

6. Comment: Site 2 Previous investigations - Section 2.3.1.2. Page 2-38 provides a brief
summary about the Site Inspection (51} submitted in 1991, the Phase I Remedial
Investigation (Phase I RI) submitted in 1998, the Draft RI Groundwater Study
(RIGS) submitted in 1999, and the Draft RI for Groundwater (RIG) submitted -
in 2001.

This Section should provide additional key details to the summaries of previous
investigations, The summary of each of the four previous investigations shonld
add the following specific information with reference to the specific figure/table
and document where the information can be located:

2. The number of soil borings conducted, the number of soil sampies collected
from each boring, and the number of soil gas points surveyed

b. The COPCs identified for soil

¢. The number of new wells added to the monitoring well network during the
RIGS and how many old and new wells were sampled

d. The number of quarterly monitoring events conducted, the dates, and the
number of wells included in the network compared to the total number of
existing monitoring wells (s)

Response: The Navy will revise Section 2 3 1.2 to provide additional details to the summaties of
previous investigations. The following specific information and references to the
specific figure/table or reference document will be included:

a.  The number of soil borings conducted, number of soil samples collected, and number
of soil gas points surveyed

b A list of the COPCs identified for soii

¢. The number of new wells installed during the RIGS and indicate how many new and
oid wells were sampled during this event

d. The number of sampling events conducted and indicate how many wells were
sampled in comparison with the total number of wells on site

RTC on the Draft Feasibility Study for 3 DS.A007.10598
IRF Sites 2, 4, 8, and 8



7. Comment: Site 4 Previous Investigations - Section 2.3.2.2. The second paragraph on page 2-
48 states that the RIGS did not identify any Site 4 locations where groundwater
contaminants were detected at levels above the National Ambient Water Quality
Criteria and the RIG did not identify any COPCs. These statements should be
clarified by restating the removal action that occurred at Site 4, the date of the
removal action, the extent and dates of groundwater monitoring conducted
prior to the removal action, and the impact to the monitoring well network.

Response: The Navy will revise the text in Section 2 3.1.2 to include a discussion ot the removal
action, and clarify the extent and dates of groundwater monitoring conducted before
the removai action was performed as well as the impact the removal action had on the
monitoring well network

8. Comment: Site 4 Ecological Assessment. The definitive ecological risk assessment was
presented in the documents associated with the removal action and
reconsiruction of wetland habitat (OHM, 1997), not in the Phase I RI

Response: An ecological 1isk assessment was performed for Site 4, and results were included in
the “Phase [ Remedial Investigation Technical Memorandum, Naval Air Weapons
Station, Point Mugu, California” (PRC 1996). Environmental media evaluated in this
ecological risk assessment included surface water as well as soil and sediment to a
depih of 3 feet below ground surface An ecological risk assessment was performed
to derive ecological risk-based screening levels for potentially deeper dredged
materials related to removal actions and the construction of two sand islands. This
risk assessment was developed as a result of agency comments to the draft final work
plan, dated July 25, 1996 (OHM 1996a), and was presented as Attachment B.V,
Final Ecological Risk- Based Screening Levels, in OHM’s final work plan dated
September 6, 1996 (OHM 1996b).

The Navy will include a discussion of the ecological risk assessment included in the
final work plan (OHM 1996b) which presented risk-based screening levels pertaining
to the removal action and reconstruction of wetland habitat at IRP Site 4.

9. Comment: Site 8 Previous Investigations - Section 2.3.3.2 Page 2-34 states that grouadwater
samples collected during the SI indicated the presence of foluene, methylene
chloride, endrin, ketone, and inorganic compounds. 1t also states, however, that
during the Phase I RI, no organic contaminants were detected in groundwater.

a. The text should discuss why organic contaminants were detected in 1991 but not
detected in 1998. Analytical methods used and detection limits achieved for
organic analytes in 1991 and 1998 shouid be compared. The record should be
clear about why organic contaminants were not carried into the RIGS.

b. The text should add a statement abeut organic and inorganic COPCs and
COPECs identified for both soil and groundwater, and reference where
discussion can be found on eliminating all COPCs and COPECs. The text states
that inerganic contaminants were detected in groundwater during the Phase |
RI; no contaminants were carried into the RIGS and RIG, however.

RTC on the Draft Feasibifity Study for 4 DS.A007.10598
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Response:

10, Comment:

Response:

11. Comment:

Response:

Responses to individual comments of Site 8 Previous Investigations are as follows:

The Navy will revise the text in Section 2.3 3.2 to discuss why the organic
confaminants were not detected during the Phase 1 RI at Site 8. The text will be
revised to discuss and compare methods and method detection limits for organic
analytes used during the 1991 and 1998 events.

The Navy will revise the text for Section 2.3 3 2 to list the organic and inorganic
COPCs and COPECs identified for both soil and groundwater at Site 8. The section
will also be revised to indicate where discussion can be found on how the COPCs and
COPECs were identified

Site 9 Phase 1 RI Activities - Section 2.3.4.3. This Section states the number of
soil and groundwater samples collected and the parameters for which the
samples were analyzed. The text should state what was detected in soil and
groundwater and what COPCs and COPECs were identified.

The Navy will revise Section 2.3.4 3 to list the chemicals that were detected in soil
and groundwater, and identify the chemicals that were identified as COPCs and
COPECs

Figures 3-1 and 3-6. The units of concentration are missing in these Figures,
which shew the spatial distribution of contaminants,

The Navy will revise Figures 3-1 and 3-6 to include the units of concentration.

RTC on the Draft Feasibility Study for 5 DS.A007.10598
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Meeting Minutes for Installation Restoration Sites 2, 4, 8 and 9 Feasibility Study Approach
Department of Toxic Sabstance Control Board
August 21, 2003

Attendees:

Emad Yemut, Department of Toxic Substance Control Board (DT5C}

Peter Chen, DISC

Jjohn Christopher; DTSC; via telephone conference call

Peter Raftery, Los Angeles Regional Water Quality Control Board (LARWQCB); via telephone
conference call

Michael Gonzales, Navy Southwest Division (SWDIV)

Steve Granade, Naval Base Ventura County Point Mugu (NBVCPM)

Kathryn Norris, Tetra Tech

Meeting Summary: The Navy discussed the history and current status of the draft Feasibility
Study (F'S) for Installation Restoration Progtam (IRP) Sites 2, 4, 8 and 9. In addition, the Navy
and its contractor, Tetra Tech, gave a Power Point ™ presentation to the regulatory agencies
describing cutrent issues and risk assessment results for the FS being developed for Sites 2, 4, 8
and 9. In the presentation, the Navy identified that the new risk assessment results, performed
during the FS show that Sites 4 and 8 have no unacceptable risks and therefore, it is the Navy’s
position that an FS is not required for these sites. In addition, 1isk results for Sites 2 and 9 fall
within the risk management range. The Navy solicited agency feed-back to determine whether
these two sites require action beyond what is already in place

Discussion After the Presentation:
Following the presentation, M Gonzales opened the floor for discussion and comments

Di. Christopher stated that he would need to review the risk assessment calculations and results
that he received from the Navy after the meeting. He stated that if he approved of the risk
assessment petformed by Tetra Tech, then the sites showing no risk should not require an FS.
However, he also stated that this policy decision would have to be made by Mr. Chen and Mr.

Yemut,

Ms. Nortis proposed that because risk results for Sites 4 and 8 showed no unacceptable risk, the
sites should be removed fiom the FS. Ms. Noris also maintained that because risk results for
Sites 2 and 9 fell between 1 x 107 and 1 x 10°°, current institutional controls (ICs) in place at
NBVCPM made further action unnecessary. She stated that the purpose of an FS is to evaluate
remedial action altermatives at a site, and since these sites do not require further action an FS is
not required. ICs already in place in the NBVC Regional Shote Infrastructure Plan (RSIP) are

adequate for protection at the sites.

Mt Chen stated that risks associated with Site 9 do requite ICs, regardless of the resirictions
already in place within facility documentation. Mr. Raftery and Dr. Christopher agreed with Mr.
Chen that Site 9 does pose risk and that an FS should be written for this site.

Dr. Christopher stated that if he agreed with the risk results the Navy presented for Site 2, then
he would concur with the Navy that Site 2 poses acceptable risk. Dr. Christopher questioned

1 IC 0368.11600



how the risks to the current and future workers at Site 2 were calculated. He said that he would
review how ihe risk assessment was performed before commenting further.

Mr. Raftery requested that the Navy submit references for documents that summarize risks to
groundwater at these sites. Ms. Noiris and Mr. Granade said that they would compile a reference
{ist and send it to M1. Raftery via electronic mail,

The Navy and the agencies then discussed the decision-making process for when an FS is
required for a site. Ms. Notris stated that if ICs are already in place at a site with manageable
risk, and that ICs ate the only alternative being evaluated at a site, then, no FS should be needed.
Mir. Chen requested that Mr. Yemut attend the meeting to assist in making a decision on the
position of DTSC in this matter.

Mr. Yemut entered the meeting and was given a short summary of the meeting issues. Mr
Yemut stated that fiequently FS’s are developed when ICs are the only alternative. He concurred
with Mr. Chen and Dr. Christopher that Site 9 would requite ICs and therefore, an FS is required.
He also stated that since the draft FS has already been submitted into agency review, then the ES
needs to be completed for all of the sites in the draft document. Ms. Notris suggested that the
sites identified as having no risk should be removed from the document. Mr. Yemut stated that
the sites with no risk should be mentioned in the FS, but could be reduced to a brief summary.

Dr. Christopher stated that he would review the risk calculations and provide comments if he had
any.

Mit. Chen stated that he had only seen the responses to comments (RTCs) that the Navy provided
via electronic mail. He had not received a hard copy The other agency attendees concurred that
they also had only received an electronic copy of the RTCs. Ms. Norris stated that she would
distribute the RTCs in hard copy to all participants.

Mr. Yemut, Mr. Raftery, and Dr. Christopher left the meeting. Mr. Chen then reviewed the risk
assessment summaty with the Navy. It was decided that a review of the RTCs was not necessary
until M. Chen received the official hard copy RTCs. Mr. Chen stated that the Navy could
remove most of the discussion in the draft FS involving the sites with no 1isk. However, he
requested that the risk results summary for each site remain in the document.

The Navy and Mr. Chen discussed other projects at NBVC and reviewed documents that
required priority reviews.

It was agreed that the Navy will retain IR Sites 2, 4, 8, and 9 into next version of the draft final
FS, and that for sites with acceptable to no risk (Sites 4 and 8), a brief synopsis of each site will
be included with a risk summary table. In addition, if DTSC agrees with the Navy that Site 2
contains acceptable tisk, than a brief synopsis of that site will also be included.

The meeting adjourned at 12:00 PM.
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TABLE C-2: AVERAGE EXPOSURE PARAMETERS
IRP Sites 2 4, 8, and 9 Feasibility Study, Point Mugu, California

Average Exposure Parameters Units industrial Residential Adult Residential Child
Ingestion of Soil

Ingestion Rate mg/day 80 100 200
Exposure Frequency daysfyear 250 350 350
Exposure Duration years 3 g 6
Conversion Facior kg/mg 0 C00C01 0.000G01 G 000001
Bady Weight kg 70 70 15
Averaging Time, Carcinogens days 25550 25550 25550
Averaging Time, Noncargincgens days 1095 3285 2190
Dermal Contact With Soil

Skin Surface Area cmziday 5800 £800 2000
Adherence Factor mg/cm2 1 1 1
Exposure Frequency days/year 250 350 350
Exposure Duration years 3 9 6
Conversion Factor kg/mg 0 0C00G1 0.000001 0 00C001
Body Weight kg 70 70 15
Averaging Time, Carcinogens days 25550 25550 25550
Averaging Time, Noncarcinogens days 1095 3285 2180
Inhaiation of Volatiles and Particulates

Inhalation Rate m3/day 20 20 10
Exposure Freguency daysfyear 250 350 350
Exposure Duration years 3 9 8
Conversion Factor kg/mg 0 Q00C0% 0.000001 0.000C01
Body Weight kg 70 70 15
Averaging Time Carcinogens days 25550 25550 25550
Averaging Time, Noncarcinogens days 1095 3285 2190
Ingestion of Homegrown Produce

Ingestion Rate, Vos.-getal:wies.;1 g/day 87 348
ingestion Rate, Fruits' gfday 4.872 522
Exposure Frequency daysiyear 350 350
Exposure Duration years 9 8
Conversion Factor kgfg 0000174 0000174
Body Weight kg 70 15
Averaging Time, Carcinogens days 25550 25550
Averaging Time, Noncarcinogens days 3285 2190

Notes:
' converted from wat weight
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TABLE C-6: AVERAGE TOTAL FUTURE RESIDENTIAL CANCER RISK
IRP Sites 2, 4, 8, and 9 Feasibility Study, Point Mugu, California

Cancer Risk
COPC Ingestion Dermal Inhalation  Produce Total
‘Site 2 ?
Aroclor-1260 . g 4002E-08 2.3472E-07 5.0551E-12 3.6814E-09 3 324E-07
‘Site 8 )
iDDD 1.963E-09 1 6338E-08 1.0556E-13 2.4985E-10 3 8487E-09
i '
Site 9
DDE 3 5118E-00 2 9229E-09 1 8885E-13 & 8766E-10 7 1225E-09
DDT 4 8006E-09 3 99568E-09 2 5816E-13 94003E-10 9.7364E-09
Aroclor-1260 1 4384E-07 3 5918E-07 7 7351E-12 56332E-09 5 0864E-07
11.23.4,6,7,8HxCDD  24804E-07 12387E-07 13339E-11 1.2143E-08 3 8407E-07
1.2,3,8,7,8-HxCDD 9 9217E-07 4.9548E-07 5.3355E-11 4 8571E-08 1 5363E-06
1,2,3,6,7,8-HxCDF 8 2681E-07 4 129E-07 4 4463E-11 4 0476£-08 1.2802E-06
1,2,3,7,8-PCDF 4 9609E-06 2 4774E-06 2 6678E-10 24285E-07 7.6814E-08
i1,2,3,7,8,9-HxCDF 6 B145E-07 3.3032E-07 3 557E-11 3.2381E-08 1 0242E-06
12,3,7,8-TCDD 4 9609E-06 2 4774E-06 2 6678E-10 2 4285E-07 7 6814E-06
2.3,7,8-TCDF 4 9B09E-07 2 4AT74E-07 2.6678E-11 2 4285E-08 7.6814E-07
QCDD 42994E-07 2 1471E-07 2 3121E-11 2.1047E-08 6 6572E-07
OCDF 1.8536E-08 8.2579E-09 8.8925E-13 8.0951E-10 2.5605E-08
Total 1.3745E-05 7.1541E-06 7.3915E-10 6.7268E-07 2.1572E-05




TABLE C-7:
RME EXPOSURE PARAMETERS
IRP Sites 2, 4, 8, and 9 Feasibiiity Study, Point Mugu, California

RME Exposure Parameters Unifs Industrial Residential Aduit Residential Child
Ingestion of Soil

Ingestion Rate mg/day 50 100 200
Exposure Freguency days/year 250 350 350
Exposure Duration years 25 24 8
Canversion Factor kg/mg 0 00CCo1 0 000001 0 000001
Body Weight kg 70 70 15
Averaging Time Carcinogens days 28550 25550 25550
Averaging Time, Noncarcinogens days 8125 8760 2190
Dermal Contact With Soil

Skin Surface Area cm2/day 5800 5800 2000
Adherence Factor mg/cm?2 1 1 1
Exposure Frequency days/year 250 350 350
Exposure Duration years 25 24 5
Conversion Factor kg/mg 0 000001 G £00001 0 000001
Body Weight kg 70 70 15
Averaging Time Carcinogens days 25550 25550 25550
Averaging Time, Noncarcinocgens days 9125 8760 2180
inhalation of Volatiles and Particulates

inhalation Rate m3/day 20 20 10
Exposure Frequency days/year 256G 350 350
Exposure Duration years 25 24 8
Conversion Factor kg/mg 0 000001 0 000001 0 000001
Bedy Weight kg 70 70 15
Averaging Time, Carcincgens days 25550 25550 255580
Averaging Time, Noncarcinogens days 9125 8760 2180
Ingestion of Homegrown Produce

Ingestion Rate, Vagetables' g/day 1392 696
Ingestion Rate, Fruits' g/day 7.308 10614
Exposure Frequency days/year 350 350
Exposure Duration years 24 6
Conversion Factor kalg 0.001 0001
Body Weight kg 75 15
Averaging Time, Carcinogens days 25550 25550
Averaging Time, Noncarcinogens days 8760 2190

Notes:

! converted from wet weight
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TABLE C-11: RME TOTAL FUTURE RESIDENTIAL CANCER RISK

(RP Sites 2, 4, 8, and 9 Feasibility Study, Point Mugu, California

| Cancer Risk
coPc Ingestion Produce Total
Site 2 t
jAroclor-1260 ' 1.8263E-07 5.9523E-07 1.174E-11 81441E-08 8 3831E-07
|
'Site 8 | Cancer Risk ; li
DDD | 3.9377E-09 4.804E-09 28426E-13 8 4086E-09 1.5151E-08.
H
Site 9 ] Cancer Risk
.DDE } 7.1327E-0¢ 1 7859E-08 3 2694E-08
IDDT 1. 1141E-08 2 7895E-08 5 2628E-08
Aroclor-1260 ' 2.6261E-07 13151E-07 1.3553E-06
i‘1,2,3,4,6,7,8-HxCDD ; 1 4247E-06 8 9179E-07 3 3594E-06
i1,2,3,6,7,8-HxCDD 0 1.4247E-06 8 9179E-07 3 3594E-06
i1,2,3,8,7,8-HxCDF 1.0176E-06 6 3699E-07 2 3998E-06
1,2,3,7,8-PCDF 6 1057E-06 3 8219E-06 1.4397E-05
1,2,3,7,8,9-HxCDF 8 1409E-07 5 0859E-07 1.9197E-08
2,3,7,8-TCDD * 8 1409E-06 5 0959E-06 1.9197E-05
2,3,7,8-TCDF 6 1057E-07 3.8219E-07 14397E-06
OCDD 8 0446E-07 4 4247E-07 3.7837E-07 14253E-06
EOCDF 2.0352E£-08 1.274E-08 4 7991E-08
[Total 2.0444E-05 1.2799E-05 4.8987E-05







APPENDIX D
COST ESTIMATES







Point Mugu — Sites 2, 4, § and 9 Feasibility Study
Site 9 Alternative Cost Components

Alternative 1 — No Further Action.
Alternative 2 — Institutional Controls

Institutional Controls Include:
s Regional Shore Infrastructure Plan
» Memorandum of Agreement (including negotiations with the state)

» Signage

Annual Operations and Maintenance {O&M) Includes:
» Once per year site inspection and maintenance of signage.

5-Year Review Includes:
s Site inspection, document review and interviews

» Report preparation

Present Value Analysis — Actual costs include a 25 percent contingency factor and are rounded
to the nearest $100.

Capital Costs (Year 0)
» Institutional Controls ($42,200)

Annual O&M Costs
s Site Inspection and Maintenance($4,900 [beginning in year 1])

Periodic Costs ($15,600 [Years 5, 10, 15, 20, 25 and 30])
» 5-Year Review

Total Annual Cost
o Sum of the total cost per yeat

Present Value Cost {Assuming a 3.2 percent discount factor and 0 percent inflation

factor)
e Present value of the total cost per yeat




Cost Estimate Sheets

Feasibility Study for IRP Sites 2, 4, 8 and 9 DS A007 101065



TABLE DA
Cost Estimate for IRP Site 8
Alternative 2: Land Use Controls
Naval Base Ventura County, Point Mugu, California

CAPITAL COSTS
Regional Shore Infrastructure Plan sa 3§ 1000000 135 VLump Sum Estimate for Each Site
Memorandum of Agraement ea 3 15000 90 18 15000 Lump Sum Estimate for Each Site
Signage 23 3 103 00 4 3 412 RACER

SUBTOTAL 3 25 412
Contingencies 25% 3 5353 10% Scope 15% Bid

SUBTOTAL 8 31765
Project Management 8% ] 2541 EPA Cost Guidance
Remedial Design 15% 3 4 765 EPA Cost Guidance
Construction Management 10% 3 3177 EPA Cost Guidance

SUBTOTAL § 10 482
TOTAL CAPITAL COSTS 5 42,247
ANNUAL OPERATION AND MAINTENANCE (O8M) COSTS
Site Inspections and Sign Maintenancs 's 3 3438 18 3938 RACER

SUBTOTAL § 3938
0O&M Contingencies 25% 3 985 10% Scope 15% Bid
TOTAL YEARLY Q&M COST $ 4,923
PERIODIC COSTS
5-Year Review Is 3 12 515 18 12 515 RACER

SUBTOTAL 3 12 515
Contingencies 25% S 3129 10% Scope 15% Bid
TOTAL PERIQDIC COST $ 15,644
Notes
Is = lump sum
ea = each

Page 1of 2



TABLE D-1
Cost Estimate for IRP Site 9
Alternative 2: LLand Use Controls

Naval Base Ventura County, Point Mugu, California

Present Value Analysis

Capital 0O&M Costs Periodic Total Annual DCiscount Present
Year Costs Costs Expenditures | Factor {3.2%) Vaiue

Q| § 42,247 Q [ 42,247 118 42.247
1 ol $ 4,923 Gl 5 4,923 0.8680| $ 4,770
2 ol 3 4,923 U 4,923 0.5389| % 4,622
3 0l 3 4,923 0| 5 4,923 0.8098| 8 4,478
4 a8 4,923 0| $ 4,923 0.8816] 8 4,340
5 o § 4923 |5 15,644 1 § 20,568 0.8543| § 17,569
5 0ls 4,923 0] $ 4.923 0.8278| 5 4,075
7 0 s 4,923 0] 4,923 0.8021] $ 3,948
8 o[ $ 4,923 0] 3 4,923 0.7773| & 3,826
9 0] % 4,923 0] 8 4,923 0.7532| § 3,707
10 0% 4,923 | $ 15,644 | $ 20,566 0.7298| 8 15,008
11 ol s 4,923 0|8 4,923 0.7072| & 3,481
12 0| $ 4,923 0% 4,923 0.6852{ 8 3,373
13 0| % 4,923 0] 3 4,923 0.6640] § 3,269
14 0% 4,923 01s 4,923 0.6434] 3,167
15 IR 4,923 | § 15,644 | § 20,566 0.8235] 3 12,822
16 01 3 4,923 of % 4,923 0.6041] $ 2,974
17 0l $ 4,923 ol 5 4,923 0.5854; $ 2,882
18 ol $ 4,923 0| s 4,923 0.5672{ § 2792
19 ol s 4,823 ol s 4,923 0.54861 § 2,706
20 0i 490238 15,644 | $ 20,566 0.5326{ § 10,954
21 ol % 4,923 MK 4,923 0.5161] & 2,540
22 ol 4,923 ol 8 4,923 0.5001| $ 2,462
23 ol 3% 4,923 015 4,923 0.4846| § 2,385
24 ol % 4,923 0l s 4,923 0.4696| § 2,311
25 0| § 4,923 | 5 15,644 15 20,565 0.4550| $ 9,358
26 0 & 4,923 0i § 4,923 0.4408| $ 2,170
27 0] 8 4923 03 4,923 0.4272| $ 2,103
28 0f{ § 4,923 o} $ 4,923 0.4140C| $ 2,038
29 0] 3 49323 0l % 4,823 0.4011| $ 1,875
30 0} 3 4523 | § 15,644 | 8 20,568 0.3887| § 7,984
TOTALS:|$ 42247 | 8 147,675 | § 93,863 |3 283,785 3 192 348

PV: § 42247 § 94 036 $ 56065 B 192 348
TOTAL FRESENT VALUE $ 182,300

Notes:

1 Capital costs are assumed to ocour in year zero,
2 Total annual expenditure is the tofal cost per year with no discounting.
3 Present value (PV) is the total cost per year including a 3 2% discount factor for that year
4 Total present value is rounded to the nearest $100

Page 2 of 2
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Technology Detail Report

Folder: Point Mugu IRP Sites 2. 4. 8& 9
s

(with Markups)

Site
Name: IRF Site 9

ID: Naval Base Ventura County Point Mugu

Location: PT MUGU CALIFORNIA
Modifiers: Material 1 117 {Modified}
l.abor 1103 {Modified}
Equipment 1 154 {Modified}

Category: None
Repart Option: Calendar Year

Remedial Altamative

Name:

1Dz

Type:
Description:

Alternative 2 - Land Use Controls
Alternative 2

None

Land Use Gontrols (Site 8 only)

Phase Element

Name:
Type:
Labor Rate Group:

Analysis Rate Group:

Alternative 2 - Land Use Controls
Remedial Acticn
System Labor Rate

System Analysis Rate
None
LUGs Site ¢ Only

Media'Waste Type: Groundwater
Secondary Media/Waste Type: N/A
Contaminant: Volatile Organic Compounds
(VOCs)
Secondary Contaminant: None
Markup Template: System Defaults

Approach:
Description:
Technology
Narme:
Prime Markup:
Sub Markup:
Cost Database Date: 2003
Cost Type: System
Print Date: 1126/2004 3:36:02 PM

SIGNAGE
100 %
0%

This report for official U S Govemment uss only

Page:

1ol



Technology Detail Report
(with Markups)

Assembly

18040501

Cost Database Date: 2002

Cost Type:

Print Date:

Unit of Material Labar Equipment Extended Cost
Description Quantity Measure Unit Cost Unit Cost Unit Cost Cost Override
Hazardous Waste Signing 100 ZA 2823 7438 el 4] 3102 81 D
Total Technology Cost $102.61
System Page: 2af 2

11262004 3:36:02 PM

This report for official U S Government use only



Technology Detail Report
(with Markups)

Folder: Point Mugu IRP Sites 2. 4. 82 8
————

Site
Name: IRP Site 8
iD: Naval Base Ventura Ceunty Paint Mugu
Location: PT MUGU CALIFORNIA

Modifiers: Material 1117 {Madified)
tabor 1103 (Modified)
Equipment 1 154 {Madified)

Category: None LabeldS

Report Option: Calendar Year

Remedial Alternative
Name: Alternative 2 - Land Use Cantrols
iD; Alternative 2
Type: None
Description: Land Use Controls (Sites 2 and 9 only)

Phase Element

Name: Alternative 2 - Land Use Cantrols Media/Waste Type:  Groundwater
Type: Remedial Action Secondary Media/Waste Type:  N/A
Eabor Rate Group: System Labor Rate Contaminant:  Volatila Organic Campounds
(VOCs)
Analysis Rate Group: System Analysis Rate Secondary Contaminant: Nore
Approach: None Markup Template:  System Defaults

Description: LUCs Site @ Only

Technaology
Name: Site Inspection
Prime Markup: 100 %
Sub Markup: 0 %

Cost Database Date: 2603

Cost Type: System Page: 1 of

Print Date: 126/2004 3:34.08 PM
This repert for official U 8 Government use only



Technology Detail Report
{with Markups)

Element: Planning
—— —
Unit of Materiat Labor Equipment Extended Cuost
Assembly Description Quantity Measure Unit Cost Unit Cest Unit Cost Cost Override
33220102 Project Manager 500 HR a0 17243 G.00 586213 U
33220108 Staff Seientist 1500 4R 200 99.07 soe $158510 D
33240104 Other Direct Casts 1.00 LS 2147 0.00 0.06 521.47
Total Element Cost £$2.468.70
Element: Site fnvestiqation
Unit of Materiai Labor Equipment Extended Cost
Assembly Description Quantity  Measure Unit Cost Unit Cast Unit Cost Cost Override
33220102 Project Manager 300 HR oa0 17243 Qa0 $517.28 D
33220109 Staff Scientist 300 HR a4a0 99 07 0Qgo 5504 41 D
33220114 Waord ProcessingfClerical §.00 HR oo 57 40 000 $344 40 D
33240101 Other Direct Costs 1.00 23 12,77 0.00 0.04 $12.77
Total Element Cost $1,468 87
Total Technology Cost $3,927.57
Cost Database Date. 2003
Cost Type: Systern Page: 2of 2
Print Date: 1/26/2004 3:34:05 PM

This report for official U §. Govermment use only



Technology Detail Report

{with Markups}

Folder: Paint N.|'L'I'QU IRF Sites 2.4. 8& 9
Site
Name: [RP Site 9
|D: Naval Base Ventura County Paint Mugu
tocation: PT MUGU CALIFORMIA
Modifiers: Material 1117 {Medified)
Labor 1132 {Modified)
Equipment 1154 {Modified)
Category: None
Report Optlon: Calendar Year
Remedial Alternative
Name: Altemative 2 - Land Use Controfs
lo: Altemative 2
Type: Nong
Description: Land Use Centrols (Site 9 only)
Phase Element
Name: Alternative 2 - Land Usa Cantrols Media/Waste Type: Groundwater
Type: Remedial Action Secondary MediafWaste Type:  N/A
Labor Rate Group: System Labor Rate Contaminant: Volatile Organic Compounds
{vOCs)
Secondary Contaminant: MNorne

Analysis Rate Group:
Approach:
Description:

System Analysis Rate
None
LUCs Site & Only

Markup Template:

System Defaults

Technology

Name:
Prime Markup:
Sub Markup:

Cost Database Date: 2003
Cost Type: System

Print Date:

12312003 32745 PM

Five-Year Review
100 %
0%

This report for official U S Government use enly

Page

1 of



Technology Detai} Report
(with Markups)

This repert far official LLS, Government use oaly

Element: Document Review
——
Unit of Material Labor Equipment Extended Cost
Assembly Description Quantity Measure Unit Cost Unit Cost Unit Cost Cost Qverride
33220105 Project Engineer 500 HR 000 12768 o0a $838 28 D
33220108 Sroject Scientist 400 HR 0.00 103 79 a.00 $415 15 D
33220109 Staif Scizntist 5.00 HR 0.00 99.07 .00 3792.55 ﬂ
Total Element Cost 31384589
Elament:  Interviews
i —
Unit of Materlai Labor Equipment Extended Cost
Assembly Descriptien Quantity Measure Unit Cost Unit Cost Unit Cost Gost Override
33220102 Project Manager 11.00 HR 0.00 172.43 .00 %1,896.69 D
Total Element Cost $1.896 69
Element:  Site Insgection
Pt ot
Unit of Material Labor Equipment Extended Cost
Assembly Description Quantity Measure Unit Cost Unit Sost Unit Cost Cost Override
33220102 Project Manager 4 00 HR aoo 17243 000 3682 71 D
33220105 Project Enginaer 400 HR 000 12768 o0 551063 U
33220108 Praoject Scientist 4.00 HR 000 10379 aona $41515 D
33220108 Staff Scientist 4.00 HR .00 §5.07 0.00 3396.28 D
Total Element Cost $2,01178
Cast [atabass Date: 2003
Cost Typa: System Page 2 of
Print Date: 12/31/2003 327 49 PM



Technology Detail Report
(with Markups)

Element:  Report

Unit of Material Labor Equipment Extended Cost
Assembly Description Quantity  Measure Unit Cost Unit Cost Unit Cost Cost Qverride
33220102 Project Manager 5.00 HR i) 17243 0.00 586213 D
33220105 Project Enginesr 1400 HR 000 12756 0.00 5178719 D
33220108 Project Scientist 1200 HR 009 10379 a.00 $124545 D
33220109 Staff Scienlist 24.00 HR 2.00 99,07 a.00 $2,377.65 U

Total Element Cost $6.272.44

Element: _ Travel

Unit of Materiat Labor Eguipment Extended Cost
Assembly Description Quantity  Measure Unit Cost Unit Cost Unit Cost Cost Qverride
33010108 Sedan Automobile Rental 240 DAY 7409 ooe Qo 514817 D
33010202 Per Diem (per parson) 400 BAY 8500 0.0o 000 334000
33041104 Alrfare 200 LS 0.00 o.oe o.o0 $0.00 D

Cost Database Date: 2003

Cost Type:

Print Date:

System
1YI12003 32745 PR

Total Element Cost

348817

Total Technolagy Cost

512,515.06

This report for official U $ Gavernment use only
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